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stand  for  I  electronic^ 


“We  are  our  own  best  customer,”  is  a  phrase  heard 
often  in  the  electronics  industry.  This  means  that 
electronics  equipment  manufacturers  buy  component 
parts,  materials  and  services  from  fellow  suppliers  in 
the  field. 

Polarad  Electronics  Corporation  is  an  electronics 
equipment  manufacturer  producing  microwave  signal 
generators,  receivers,  spectrum  analyzers,  test  equip¬ 
ment,  microwave  accessories  and  antennas  and  is  a 
major  government  supplier  for  research  and  develop¬ 
ment.  Paul  H.  Odessey,  Executive  Vice  President  of 
Polarad,  is  a  graduate  engineer  who  has  been  with 
the  firm  since  1945. 

How  long  have  Vox  been  reading  electronics,  Mr. 
Odessey? 

Since  1935. 

Over  the  past  ten  years  electronics  has  passed  through 
a  remarkable  period  of  growth  and  development. 
Would  you  comment  on  electronics  magazine's  con¬ 
tribution  to  the  expansion  of  the  industry  it  serves? 

Well,  it  has  brought  together  the  products  of  the 
entire  industry  in  an  integrated  organized  fashion  so 
that  engineering  or  management  could  know  what 
the  progress  of  any  aspect  of  their  industry  was  at 
the  time.  For  example,  in  transistors,  the  appearance 
of  new  manufacturers  in  the  magazine  brought  atten¬ 
tion  to  management  of  many  new  sources  of  supply 
not  known.  For  the  small  company  it  became  impor¬ 
tant  to  be 'seen  in  electronics  in  order  to  become 
known  in  the  industry.  For  the  big  company  it  is  a 
matter  of  maintaining  prestige  and  position  and  call¬ 
ing  attention  to  the  product  lines.  To  the  individual 
engineer,  it  is  a  matter  of  personal  accomplishment 
to  have  a  paper  published,  or  a  news  item  appear 
relevant  to  his  standing  in  the  field,  electronics  is 
the  important  source  for  purchasing  electronic  com¬ 
ponents,  materials  and  services. 


If  it’s  about  electronics,  read  it  in  electronics 
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Burnell  Adjustoroids®  are  always  new  because  they 
are  always  being  designed  for  newer  and  broader 
electronic  and  mechanical  applications. 

NEW  Burnell’s  complete  line  of  encapsulated  Adjustoroids 
are  particularly  adaptable  to  printed  circuit  use. 

NEW  A  screw  mount  PC  type  Adjustoroid  for  greater 
durability  in  high  acceleration,  shock  and  vibration 
environments. 

NEW  ‘Pot’  mounting  Adjustoroids  for  panel  mounting 
and  knob  adjustment  wherever  slotted  controls  are 
difficult  to  reach. 

NEW  Continuous  internal  improvements  including  adjust¬ 
ment  range,  Q,  size,  etc.  Burnell  Adjustoroid  engi¬ 
neers  are  constantly  seeking  solutions  to  space, 
accessibility  and  performance  problems. 

Burnell  Adjustoroids  and  sub-miniature  Adjusto¬ 
roids  are  supplied  hermetically  sealed  to  meet  gov¬ 
ernment  specifications  MIL  E  1.5305A  or  encapsu¬ 
lated  in  many  sizes  and  shapes  to  meet  the  applica¬ 
tion.  If  your  Adjustoroid  needs  can’t  be  met  from 
our  stock  catalogue,  we’ll  l>e  glad  to  manufacture 
to  your  specifications.  For  additional  information, 
write  for  Adjustoroid  bulletin. 


length/ 

Dio. 

Width 

Hgt. 

Wt.  Useful  Freq.  Sor.g« 

Max  O 

Mox  1 
in  hys 

AT-O 

'“4 

1“ 

2  oz 

1  kc  to  20  kc 

10  kc 

3  hys 

iy4 

TV4" 

2  kc  to  10  kc 

4  k; 

15  hys 

A 

4% 

2% 

2'/4" 

24  oz 

Below  2.5  kc 

2.5  kc 

125  hys 

AT-4 

l'*4« 

11*1. 

4  oz 

1  kc  to  16  kc 

6  kc 

15  hys 

~Afr6 

l'/i» 

1" 

2  oz 

lOketo  100  kc 

30  kc 

.75  hys 

AT- 10 

l'%4 

1  '4" 

4  oz 

3  kc  to  50  kc 

20  kc 

.75  hys 

•AT-li~ 

%" 

.83  oz 

2  kc  to  25  kc 

15  kc 

5  hys 

•AT-12 

““‘y*r 

%" 

.83  oz 

l5kcto  150  kc 

60  kc 

.5  hys 

AT- 15 

1  *V)i 

1%" 

14  oz 

Below  5  kc 

4  kc 

125  hys 

AF-51 

i'%« 

2" 

5  oz 

30  cps  to  500  cps 

1 20  cps 

1000  hys 

aTsT^ 

l'V44 

2" 

5  oz 

50  cps  to  1  kc 

250  cps 

1000  hys 

•AF-87 

'  IToz* 

90  cps  to  2  kc 

400  cps 

•  80  hys 

•AF  88 

‘y44 

1'4'' 

1 .7  oz 

.16  kc  to  4  kc 

800  cps 

42  hys 

tATE-li 

% 

y4" 

.83  oz 

2  kc  to  25  kc 

r5~kc~' 

5  hys 

tATE-12 

V4 

.83  oz 

15  kc  to  150  kc 

60  kc 

.5  hys 

*  Special  "pot"  type  lub-miniature  Adjuttoroidt  are 
not  arailahle  trith  AT-ll,  AT-12,  AF-87,  AF-88, 

'^Special  screic  mountingt  are  available  with  the  ATE’ 
II  and  ATE-12  in  printed  circuit  applications  for 
"plug  in"  types,  ff'here  vibration  and  thttek  are  sig¬ 
nificant  considerations,  mounting  screws  serve  as 
terminal  connections, 

<^Trade  Name  Pat.  ^2,762,020 


PIONEERS  IN  TOROIDS,  FILTERS  AND  RELATED  NETWORKS 
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SHOPTALK . . . 


STEREO  STANDARDS — There  is  something  new  in  radio  these 
days.  It  is  stereophonic  sound.  And  stereo  may  have  a  wide-ranging 
effect  on  the  whole  industry. 

Stereo  broadcasts  are  not  uncommon.  Usually  they  involve  putting 
one  stereo  channel  on  f-m,  the  other  on  a-m.  Sometimes  it's  one  chan¬ 
nel  on  a  television  sound  channel,  the  other  on  either  f-m  or  a-m. 

Next  step  in  stereo  broadcasting  will  be  to  put  both  stereo  chan¬ 
nels  on  one  transmission.  There  are  at  least  six  proposaLs  afoot  to 
do  this.  Three  of  the  proposals  relate  to  transmitting  two  stereo 
channels  on  one  f-m  channel — using  some  sort  of  multiplexing  ar¬ 
rangement.  Two  proposals  involve  transmitting  two  a-m  stereo  chan¬ 
nels  on  one  wavelength — using  a  double  single-sideband  arrange¬ 
ment.  One  proposal  concerns  tv  sound. 

Eventually,  the  FCC  must  set  transmission  standards  to  which 
all  stereo  broadcasters  will  have  to  conform.  Getting  an  early  start 
in  this  direction,  the  Electronic  Industries  Association  has  set  up 
the  National  Stereophonic  Radio  Committee,  a  representative  indus¬ 
try-wide  group  similar  to  the  National  Television  Systems  Committee 
that  helped  set  transmission  standards,  first  for  monochrome  tv, 
later  for  color.  NSRC  will  work,  in  a  like  manner,  to  obtain  industry¬ 
wide  agreement  on  transmission  standards  for  stereo  radio. 

Details  of  how  this  committee  is  getting  to  work  appear  in  Asso¬ 
ciate  Editor  Emma’s  story  on  p  26.  Further  information  on  stereo 
radio,  a  field  that  promises  to  unlock  vast  new  markets  for  home-en¬ 
tertainment  and  broadcast  equipment  maker  alike,  is  on  the  way. 

ELECTRONICS  FOR  BOATS.  To  the  fast-at-the-helm  boating 
enthusiast,  the.se  are  waiting  and  thinking  day.s — waiting  for  warm 
weather,  thinking  ahead  to  using  new  equipment.  Associate  Editor 
Mason  attended  the  49th  National  Motor  Boat  Show  held  in  New 
York  City  last  week.  You’ll  probably  enjoy  his  story  on  what’s  new 
in  electronic  gear  for  boats.  It  shoves  off  on  p  34  and  docks — 
snugly — on  p  35. 

Coming  In  Our  February  6  Issue  .  .  . 

EXPLORER  1,  When  the  Army  launched  America’s  first  successful 
satellite  last  winter,  it  sent  with  it  a  complex  package  of  electronic 
equipment  for  the  gathering  and  telemetering  of  data  on  cosmic  rays 
and  micrometeorites. 

Jet  Propulsion  Lab  scientists  H.  L.  Richter,  W.  Pilkington,  J,  P. 
Eyraud,  W.  Shipley  and  L.  W.  Randolph  describe  details  of  the  de¬ 
sign  philosophy  employed  in  readying  Explorer  I  for  launching,  and 
how  design  decisions  were  made  based  on  predicted  environment. 

PRECISION  RECORDING.  Magnetic  recording  of  analog  signals 
with  accuracies  within  0.1  percent  presents  formidable  problems. 
H.  L.  Daniels  and  D.  K.  Sampson  of  the  Remington  Rand  Univac 
division  of  Sperry  Rand  in  St.  Paul,  Minn.,  have  come  up  with  a  rela¬ 
tively  simple  yet  highly  stable  system  which  achieves  the  required 
precision. 

Method  was  developed  as  part  of  a  device  to  simulate  transport  de¬ 
lays  in  continuous  processing  operation.  Sufficient  precision  was  re¬ 
quired  to  permit  complete  and  accurate  analog  computer  simulation 
to  aid  in  the  design  of  the  plant. 

STABLE  OSCILLATOR,  Modern  communication  and  radar  systems 
require  highly-stable  oscillators.  A  novel  1-mc  oscillator  using  a 
transistor  has  been  designed  by  J.  F.  Mercurio  of  MIT’s  Lincoln 
Labs.  The  compact  unit  offers  a  frequency  stability  of  one  part  in 
10"  at  room  temperature. 
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new  transistors  from  Sprague* 


f  r,r  r  r  r  r  n  t 

It  fill!  It  1 1  .  1 1  II  II  II 


SUPER 
SWITCHING 
TYPE 


l-SPEED 
TRANSISTORS 
2N501 


Typical  Maximum 

Units 

• 

• 

Rise  Time  (t,) 

9  18 

mfisec 

• 

• 

• 

• 

Also  available  as  special  type  2N501A  for 

Storage  Time  (t,) 

9  12 

m/xsec 

• 

• 

• 

• 

100°  C.  maximum  storage  and 

Fall  Time  (t|) 

7  10 

m^sec 

• 

• 

• 

• 

junction  temperatures. 

In  circuit  with  current  gain  of  10  and  voltage  turnoff. 


This  table  tells  the  Story.  Sprague  Type  2N501  germanium  micro-alloy  dilfused-base 
transistors  are  the  fastest  mass-produced  transistors  available  anywhere!  They  are 
unexcelled  for  high-speed  computer  applications.  The  ultra-low  rise,  storage,  and 
fall  time  cannot  be  matched  by  any  other  transistor. 

Ultra-precise  process  control  in  manufacture  results  in  superb  and  consistent  high 
quality.  The  basic  electrochemical  process  of  fabrication  takes  the  guesswork  out  of 
transistor  manufacturing.  The  result  is  outstanding  uniformity  of  product. 

Because  of  the  electrochemical  process,  Sprague  is  able  to  fabricate  a  graded-base 
transistor  with  no  intrinsic  base  region.  The  Type  2N501  can  thus  maintain  its  super 
high-speed  switching  characteristics  right  down  to  its  saturation  voltage,  providing  all 
the  advantages  of  direct-coupled  circuitry  with  no  impairment  of  switching  speeds. 

Type  2N501  Transistors  are  available  from  Sprague  now  at  extremely  reasonable 
prices.  They  are  transistors  you  can  use  roday!  You  need  not  delay  your  development 
work  for  the  future  when  you  design  high-speed  switching  circuits  with  Type  2N501 
Micro-Alloy  Diffused-Base  Transistors. 

Write  for  complete  engineering  data  sheet  to  the  Technical  Literature  Section, 
Sprague  Electric  Company,  35  Marshall  Street,  North  Adams,  Massachusetts. 


Sprague  micro-alloy,  micro-alloy  dif used-base,  and  surjace  barrier  transistors  are  fully 
licensed  under  Philco  patents.  All  Sprague  and  Philco  transistors  having  the  same 
type  numbers  are  manufactured  to  the  same  specifications  and  are  fully  interchangeable- 


SPRAGUE  COMPONENTS: 

TRANSISTORS  •  CAPACITORS  •  RESISTORS 
MAGNETIC  COMPONENTS  •  INTERFERENCE  FILTERS 
PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET 
WIRE  •  CERAMIC-BASE  PRINTED  NETWORKS 
PACKAGED  .  COMPONENT  ASSEMBLIES 


SPRAGUE 

the  mark  of  reliability 
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What’s  the  size  of  your  design  problem?  Facing  a  multiplicity  of 
project  details?  It’s  no  laughing  matter  when  you’re  caught  short-handed 
on  a  critical  design  program.  You  need  proved  engineering  ability  plus 
systems  capabilities  you  can  count  on.  Next  time... this  time  — 


LOOK  TO  INET  FOR 
UNIQUE  DESIGN  CAPABILITIES 


Here’s  another  example  of  INET 
capability:  the  console,  recorders  and 
related  instruments  built,  installed 
and  wired  by  INET  for  Atomics 
International’s  L-54  nuclear  research 
reactor.  The  solution-type  L-54  reactor, 
which  has  a  rated  power  capacity  of 
5,000  watts,  was  designed  and  built  by 
Atomics  International  for  the  West  Berlin 
Institute  for  Nuclear  Research.  It  is 
being  used  for  German  scientific, 
medical  and  industrial  research. 


NET  DIVISION 


Engineers  desiring  a  special  reprint 

of  the  cartoon  above  should  write  to 
“36-22-36,”  %  Inet  Division, 
Leach  Corporation. 


CORPORATION 


18436  SUSANA  ROAD,  COMPTON,  CALIFORNIA 

DISTRICT  OFFICES  AND  FIELD  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OF  U.  S.  AND  CANADA 
EXPORT;  LEACH  CORPORATION.  INTERNATIONAL  DIVISION 
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...in  Mu  Metal,  Aluminum,  Steel,  Stainless 
Steel,  Brass,  Copper  and  Nickel-Silver 


There  is  no  substitute  for  Hudson  quality  and 
service  in  the  manufacture  of  instrument  cases 
ranging  from  sub-miniature  transistor  closures  to 
large  transformer  housings.  Here,  large  scale, 
continuously  modernized  facilities  are  geared  with 
the  latest  production  techniques  to  meet  your 
most  rigorous  requirements  promptly,  efficiently 
and  economically.  In  addition  Hudson  offers  over 


HUDSON 


1500  standard  items  for  use  "as  is"  or  with  modi¬ 
fications.  These,  along  with  Hudson’s  MIL-T  line, 
offer  speed  of  delivery  and  potential  economies 
too  important  to  overlook  on  any  closure  job. 
Why  not  investigate  today  —  then  do  as  most 
companies  across  the  nation  have  done  —  make 
Hudson  your  first  source  of  supply  for  quality 
closures  and  covers.  Send  drawings  or  "specs”  for 
quotations  on  relay  closures,  transformer  hous¬ 
ings,  transistor  and  diode  closures,  instrument 
cases,  sub-assemblies,  metal  stampings,  etc. 


OL  and  DIE  COMPANY  •  INC 

18*38  Malvern  Street.  Newark  5,  New  Jersey 
Telephone:  MArket  4-1802  —  Teletype:  NK  1066 


1 


S'- 


—  let 
HUDSON 
“track’’ 
your 
closure 
problems 


NEW  HORIZONS... 


over 


new.  major  instruments 
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to  1  ampere  with 


Think  of  the  measuring  convenience,  time  saved  and  accuracy 
gained  when  you  don’t  have  to  break  into  a  circuit,  solder  on  a 
connection,  or  worry  about  probe  loading. 

With  the  new  -hp-  428A  Milliammeter  and  its  new  probe,  you 
literally  “clamp  around^  and  read!  You  get  maximum  accuracy 
because  there  is  no  effective  circuit  loading  from  the  428A’s  dc 
probe.  The  instrument  easily  measures  dc  currents  in  the  presence 
of  ac.  And  insulation  is  more  than  adequate  to  insure 
safe  measurements  at  all  normal  voltage  levels. 

For  extremely  low  current  level  measurement,  sensitivity  can  be 
increased  by  looping  the  conductor  through  the  “jaws”  of  the 
428A  probe  two  or  more  times. 

Current  ranges  are  from  3  ma  to  1  ampere  in  6  steps,  and 
accuracy  is  3%  of  full  scale  it  0.1  ma.  This  holds  true  despite 
line  voltage  changes,  variations  in  probe  closure,  instrument 
aging  and  effects  of  the  Earth’s  magnetic  field. 

Brief  specifications  are  given  here;  for  complete  details  and 
demonstration  on  your  bench,  call  your  -hp-  representative 
or  write  direct. 


SPECIFICATIONS 

Current  Range:  Less  than  0.3  ma  to  1  amp,  6  ranges. 
Full  scale  readings  from  3  ma  to  1  amp:  3  ma,  10  ma, 
30  ma,  100  ma,  300  ma,  1  amp. 

Accuracy:  dz  3%  ±  0.1  ma  despite  line  voltage 
variations  of  ±  10%,  probe  closure,  aging  or  Earth’s 
magnetic  field. 

Probe  Inductance:  Less  than  0.5  fih  maximum. 
Probe  Induced  Voltage:  Less  than  15  mv  peak. 
Effects  of  ac  in  circuit:  Ac  with  peak  value  less  than 
full  scale  affects  accuracy  less  than  2%  at  frequencies 
different  from  the  carrier  (40  KC)  and  its  harmonics. 
Power:  115/230  v  ±  10%,  95  watts. 


Size:  Cabinet  mount,  Z’/j"  wide,  ll’/j”  high,  1474'* 
deep.  Weight  24  pounds.  Rack  mount,  19"  wide,  7" 
high,  127*"  deep.  Weight  35  pounds. 

Probe  Tip  Size:  Approximately  */»"  x  Wire 
aperture  diameter  Jft". 

Price:  (Cabinet)  $475.00;  (Rack)  $480.00. 

Data  subject  to  change  without  notice. 

Prices  f.o.b.  factory. 

HEWLETT-PACKARD  COMPANY 

S025A  PACE  Mill  ROAD  •  PAIO  AITO,  CAIIFORNIA,  U.S.A. 
flllD  KtnEStNTATIVtS  IN  All  MINCIRAl  AREAS 
CARIE  ‘  HEWPACK”  •  DAVENPORT  3.44SJ 


S8— and  more  on  the  way! 
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Eimac's  new,  high-power  4CW10,000A  is  ideal  for  use 
in  Class  ABj  single  sideband  service.  This  new  tetrode 
is  a  water-cooled  version  of  the  widely-used  Eimac 
4CX50(X)A,  with  plate  dissipation  capability  increased 
to  10,000  watts  and  a  peak  envelope  power  of  15,000 
watts.  Water-cooling  makes  the  4CW10,000A  excel¬ 
lent  for  heavy  duty  applications  where  reserve  plate 
dissipation  is  required. 

Eimac  offers  the  most  complete  line  of  tetrodes  with 
the  high-power  gain,  low  distortion  and  excellent 


Writ*  our  Application  Enpinooring  DopOrtmont  for 
a  copy  of  th*  t*chnical  bulUtin  "Singl*  Sideband." 


Stability  required  in  Class  ABj  operation.  Each  has 
proved  reserve  ability  to  handle  the  high  peak  powers 
encountered  in  single  sideband  service.  Efficient  in¬ 
tegral-finned  anode  coolers  on  the  air-cooled  types 
keep  blower  requirements  to  a  minimum,  allowing 
compact  equipment  design. 

Ceramic-metal  design  means  compactness,  rugged¬ 
ness,  high  performance,  and  reliability.  These  proved 
advantages  of  Eimac  ceramic  tetrodes  make  possible 
more  compact,  efficient  single  sideband  equiprhent. 


EITEL-McCULLOUGHg  INC. 

SAN  CARLOS,  CALIFORNIA 
with  ceramic  tubes  that  can  take  it 


0  Cabfe  address 
EIMAC 
San  Carlos 


CLASS  AB,  SSB  OPERATION 

4CX2SM  4CX30M  4CX1000A  4CXSM0A  4CW10,0OM 

Plate  Voltage  .  .  .  .  .  2000  v  2500  v  3000  v  7500  v  7500  v 

Driving  Power .  Ow  Ow  Ow  Ow  Ow 

Peak  Envelope  Power  .  .  325  w  400  w  1680  w  10,000  w  1 5,000,  w 
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BUSINESS  THIS  WEEK 

ELECTRONICS  NEWSLETTER 

COLD  CATHODE  AMPLIFIER  TUBE  was  an¬ 
nounced  last  week,  the  culmination  of  research 
in  field  emission  by  Tung-Sol  Electric  and  the 
U.  S.  Army  Signal  Research  and  Development 
Laboratory.  New  tube,  whose  cathode  is  coated 
with  high-purity,  porous  magnesium  oxide,  is 
said  to  be  15  times  more  efficient  in  its  use  of 
power  than  a  thermionic  tube;  one  tube  has 
emitted  for  more  than  14,000  hours  with  no 
apparent  deterioration.  Tung-Sol  says  the  new 
tube  equals  transistor  advantages  of  low  power 
drain,  instant  starting  and  long  life;  an  edge  is 
claimed  over  transistor  in  ability  to  withstand 
radiation  and  in  operating  temperature  range 
—  179  C  to  red  hot.  Tube  uses  small  tungsten 
filament  as  starter,  requires  300  v  on  plate.  Firm 
demonstrated  a  power  output  tube  that  puts  out 
900  milliwatts  of  audio  and  reported  it's  devel¬ 
oping  a  cold  cathode  preamplifier  tube. 

SOLID-STATE  AIRBORNE  multichannel  analog- 
to-digital  converter  using  pulse  code  modulation 
to  attain  0.2  percent  accuracies  has  been  devel¬ 
oped  by  C.  G.  Electronic  Corp.,  Albuquerque, 
N.  M.,  a  subsidiary  of  Gulton  Industries.  Seven- 
pound  unit  of  modular  construction  contains 
automatic  errr-r  checking  system  and  digital  read¬ 
out.  It  is  adaptable  to  on-line  entry  into  digital 
computers.  Scan  rate  ranges  from  100  to  300  cps, 
with  possible  response  rates  as  high  as  one  me. 

FCC  this  week  is  considering  possible  amendments 
to  its  proposed  allocation  of  frequencies  for 
space  communications  following  expiration  of 
the  period  for  filing  comments  on  the  subject. 
FCC  would  draw  on  government  services  for  fre¬ 
quencies  for  outer  space  tracking,  telemetering, 
command  and  communication. 

Red  Chinese  semiconductor  research  has  reached 
world  standard  in  production  of  pure  germanium, 

.  according  to  German  scientific  newsletter,  Hoch- 
schul-Dienst. 

ELECTRON  TUBE  sales  in  1959  should  rise  to  $866 
million  from  about  $800  million  in  1958.  Esti¬ 
mate  comes  from  Douglas  Y.  Smith,  vice  presi¬ 
dent  and  general  manager  of  RCA  Electron  Tube 
Division. 

MERGER  NEGOTIATIONS  have  been  completed 
by  Varian  A.ssociates,  Palo  Alto,  Calif.,  and 
Bomac  Laboratories,  Beverly,  Mass.  Announce¬ 
ment  says  that,  subject  to  final  legal  and  account¬ 
ing  settlement,  the  firms  will  combine  operations 
through  an  exchange  of  common  stock.  Varian 
will  acquire  80  percent  interest  in  Bomac,  with 
option  to  acquire  the  balance  of  outstanding 
Bomac  common  stock. 


EXPERIMENTAL  automatic  ground/air/ground 
communication  system  is  being  developed  for 
Federal  Aviation  Agency’s  bureau  of  R&D  by 
RCA.  System  will  permit  both  interrogation  of 
up  to  500  aircraft  and  replies  on  a  single  channel 
in  two  minutes  or  less.  Traffic-control  link  will 
operate  in  both  vhf  and  uhf  bands,  allow  choice 
of  fsk-carrier  or  fsk  a-m  modulation  modes. 

Binary  data  is  multiplexed  at  760  bits-per-second 
rate. 

Temperatures  at  100  different  points  between  ura¬ 
nium  bars  of  nuclear  test  reactor  are  shown  simul¬ 
taneously  as  radial  lines  on  single-beam  French 
Thomson-Houston  oscilloscope  tvired  for  ppi  dis¬ 
play. 

ELECTRONIC  PRINTOUT  gear  with  speed  of  20 
lines  a  second  or  91,000  characters  per  minute 
has  been  developed  in  Japan  by  Nippon  Tele¬ 
graph  and  Telephone,  in  cooperation  with  Oki 
Electric  and  Nippon  Electric.  Printer  uses  three- 
line  belt  which  moves  horizontally  so  two  lines 
can  be  printed  at  once  with  a  space  between 
them. 

BRITISH  Ministry  of  Transport  and  Civil  Aviation 
invited  the  world’s  major  airlines,  including 
USSR’s  Aeroflot,  to  demonstrations  of  the  Decca/ 

Dectra  navigation  system  before  February’s  In¬ 
ternational  Civil  Aviation  Organization  meeting. 
Meanwhile,  B.  0.  A.  C.  ordered  the  equipment 
for  its  North  Atlantic  Fleet  of  Comet  4  jets,  but 
declines  to  give  cost  or  delivery  date. 

Computer  conference  held  in  Prague  last  December 
reportedly  laid  the  groundwork  for  production  of 
computers  for  controlling  machines.  Czechs  say 
ferrite  elements  will  substitute  for  magnetic  drum 
memory  in  future  medium-sized  computers. 

RADIATION  WARNING  ALARM  DEVICE  that 
could  be  attached  to  a  radio  or  tv  set  has  been 
developed  by  Tracerlab,  Inc.,  Waltham,  Mass. 

Used  with  an  auto  radio  or  small  battery-oper¬ 
ated  set,  the  device — called  the  BANSHEE — can 
guide  a  family  away  from  dangerous  fallout,  it 
is  claimed.  Firm  says  device  can  be  made  sensi¬ 
tive  to  as  little  as  100  milliroentgens  of  radiation 
per  hour.  Estimated  retail  cost:  $5. 

20-POUND  MEDICAL  INSTRUMENT  PACKAGE 
to  measure  six  physiological  parameters  of  a 
man  in  space  has  been  developed  by  V’ibro- 
Ceramics  Division,  Gulton  Industries.  Package 
records  and  relays  data  on  blood  pressure,  heart  • 
rate,  heart  sounds,  respiration  rate  and  depth, 
skin  temperature  from  many  points  on  the  body 

*  and  galvanic  skin  resistance. 


ELECTRONICS -Jonwary  30,  1959 


n 


Design  better  products  with 

DOW  CORNING  SILICONE  COMPOUNDS 

improve  transistor  performance 
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Made  by  Industro  Transistor  Corp.,  these  min¬ 
iature  transistors  are  potted  with  a  Dow  Corn¬ 
ing  silicone  compound  to  cushion  vibration. 
Improve  heat  disspation,  prevent  contamination 
of  the  Junction. 


TYPICAL  PROPERTIES  OF 
DOW  CORNING  COMPOUNDS 

Color  _ _ colorless,  translucent 

Penetration  iastm  oaic-nT) 

unworked _  200  to  240 

worked,  maximum _ 300 

Electric  Strength,  volts  per  mil, 

at  10  mils . 500 

Dielectric  Constant  at  23  C  <*stm  oko-mt) 

at  100  kc . 2.85 

Condition  C-96/23/96t,  at  100  kc  3.00 
Dissipation  Factor  at  23  C  (astm  oiio.i4t> 

at  100  kc .  0.0009 

Condition  C-96/23/%t,  at  100  kc  0.003 
Arc  Resistance,  seconds  <aitm  dam-mti  ..  80 


Used  for  potting  transistor  junctions,  Dow  Corning  silicone 
compounds  improve  heat  dissipation,  serve  as  damping 
agents  to  cushion  vibration,  prevent  metallic  contamination 
when  covers  are  welded  in  place.  Silicone  compounds  are 
inert,  nonmelting,  nongumming  .  .  .  maintain  their  grease- 
like  consistency  over  a  temperature  span  from  as  low  as 
—75  C  to  200  C  and  higher.  In  addition  to  transistor  pot¬ 
ting,  Dow  Corning  silicone  compounds  are  used  in  a  wide 
variety  of  electronic  components  and  devices  to  protect 
against  arcs,  grounds,  shorts;  impart  a  high  order  of  sur¬ 
face  resistivity.  Silicone  compounds  apply  easily,  need  no 
cure.  Free  sample  available. 
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t  Condition  C,  tested  after  96  hours  at  96  per¬ 
cent  relative  humidity  and  25  C. 


Dovir  Oornlng  corporation 

MIDLAND.  MICHIGAN 


Dow  Corning  Silicone  Dielectrics 


REDUCE  SIZE,  WEIGHT  WITH 
SILICONE  INSULATING  MATERIALS 

Specify  Sylkyd®  enameled  magnet  wire  to  help  reduce 
the  size  and  weight  of  transformers,  servo  motors,  and 
other  devices  by  as  much  as  50%.  Equal  in  diameter  to 
Class  A  magnet  wires,  it  serves  at  180  C  . . .  withstands 
the  higher  temperatures  of  miniaturization.  Impregnated 
with  Dow  Coming  997  Varnish,  Sylkyd  enameled  magnet 
wire  and  other  silicone  insulating  components  are  bonded 
into  moisture  resistant  insulation  systems  having  high 
dielectric  strength,  maximum  reliability  over  a  wide 
range  of  temperatures  and  environmental  conditions. 
Write  for  new,  illustrated  brochure. 

AiResearch  miniature  motor  combines  CIRCLE  104  READER'S  SERVICE  CARO 

Sylkyd  wire  ond  silicone  varnish. 


Shallcross  Manufacturing  rotary  switch  decks. 


SILASTIC  ENCAPSULATION 
ABSORBS  VIBRATION,  SHOCK 

Sensitive  electronic  parts  withstand  vibra* 
tion  and  shock  longer  when  encapsulated 
with  Silastic®,  the  Dow  Corning  silicone  rub¬ 
ber.  That’s  because  Silastic  retains  all  its 
superior  properties  on  aging.  Silastic  has 
low  moisture  absorption,  stays  resilient  over 
a  wide  temperature  range  ...  is  easy  to 
apply.  Available  in  many  forms,  including 
molded  parts,  extrusions,  tapes,  sheets  and 
pastes. 
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SlLlCONE-GLASS  LAMINAHS 
RESIST  CONTINUOUS  250  C  HEAT 

Laminates  made  of  glass  cloth  bonded  with 
Dow  Coming  silicone  resins  provide  heat- 
stable  structural  and  insulating  materials  . . . 
withstand  soldering  heat  during  assembly  of 
electronic  equipment  .  .  .  resist  continuous 
exposure  to  temperatures  up  to  250  C.  Sili¬ 
cone-glass  laminates  resist  moisture,  arcing, 
corona.  They  are  lightweight,  strong,  rigid 
.  .  .  supplied  in  many  shapes  and  forms  by 
leading  laminators. 
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Electronic  tube  encopiuloted  with  Silottic 
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The  Westinghouse  hermetically 
sealed,  Polyclad  Hipermag  core  is 
the  newest  development  in  cores  for 
magnetic  amplifier  applications. 
Applied  over  a  new  specially  de¬ 
signed  aluminum  box  housing  the 
core,  Polyclad  insulation  hermeti¬ 
cally  seals  the  core  and  allows  en¬ 
capsulating,  casting  or  impregnating 
without  altering  magnetic  proper¬ 
ties.  This  special  core: 

•  Stops  magnetic  amplifier  rejects 
caused  by  changed  maf^netic  wilues. 

•  Is  suitable  for  all  environmental 
conditions  —  high  temperatures, 
humidity  and  high-voltage  stress. 

•  Eliminates  costly  core  taping. 

•  Is  tested  by  Roberts  constant-cur¬ 
rent,  flux  reset  technique,  or  to  your 
specification. 

Available  in  production  lots  with 
normal  delivery,  these  cores  are 
supplied  in  special  sizes  or  in  stand¬ 
ard  AIEE  sizes. 

For  more  information  about  these 
or  other  Hipermag  or  Hipersil® 
cores,  call  your  Westinghouse  repre¬ 
sentative  ...  or  write  Westinghouse 
Electric  Corporation,  P.O.  Box  231, 
Greenville,  Pennsylvania.  j-tobss 


yO«l  CAN  M  SURE...IF  it's 

V^festin^house 

WATOH  *‘Wt»TlNQMOUtC  LMOliLt  aALt'OCtl  AHNAZ  tHOwr* 
oat  TV  MONOAVa 
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Perennial  ruckus  over  the  military  budget  has  broken  out  with  greater 
intensity  than  in  any  year  since  the  start  of  the  Eisenhower  administration. 

Although  electronics  stands  out  as  a  program  that  will  be  accelerated 
next  year  (see  p  30),  from  an  overall  view  defense  spending  is  being 
increased  just  $143  million — to  a  total  of  $40.9  billion. 

As  .some  critics  in  Congress  and  the  Pentagon  see  it,  the  increase  won’t 
even  be  enough  to  handle  normal  inflationary  cost  hikes.  In  effect,  these 
critics  claim,  the  new  defense  spending  plans  will  mean  cuts  in  general 
weapon  procurement  and  development.  For  the  moat  part,  though,  elec¬ 
tronic  items  will  probably  escape  the  cuts. 

Over  the  past  few  years.  Pentagon  budget  experts  concede,  inflationary 
cost  rises  have  added  some  three  percent  to  annual  defense  spending. 
The  new  budget,  critics  say,  fails  to  take  into  account  such  potential 
cost  increases — which,  based  on  previous  experience,  would  mean  a  $1.2- 
bilUon  rise  next  year  just  to  maintain  production  at  current  levels. 

The  President  stresses  plans  to  boost  missile  production  and  space 
exploration.  However,  critics  point  out  two  items  they  consider  evidence 
of  a  “lack  of  urgency’’  in  the  administration’s  program: 

1 —  While  missile  production  spending  will  be  increased  next  year — 
reflecting  the  rate  of  shipments  on  outstanding  orders — the  Defense  Dept, 
seeks  only  $3.5  billion  in  new  funds  for  missile  procurement  in  fiscal  1960. 
This  is  $600  million  less  than  the  last  appropriation  and  suggests  an  early 
leveling-off  in  missile  deliveries. 

2 —  At  the  .same  time,  the  Pentagon  is  reducing  the  volume  of  new  con¬ 
tracts  on  military  astronautic  projects  next  year — from  $345.9  million  this 
year  to  $309.1  million. 

As  criticism  mounts,  odds  are  that  Congress  will  add  funds  to  the 
Pentagon’s  budget  request.  Senate  Majority  Leader  Lyndon  Johnson 
will  soon  begin  a  broad  investigation  of  the  administration’s  defense 
policies  to  determine  the  “adequacy”  of  the  military  program. 

Johnson’s  investigation  will  be  along  the  lines  of  the  highly-publicized 
probe  he  conducted  last  year  which  led  to  the  addition  of  some  $900- 
million  to  the  fiscal  1959  appropriation  for  extra  arms  production  and 
development. 

In  laying  out  next  year’s  budget  plans,  however,  the  Pentagon  reveals 
that  only  one-third  of  these  extra  funds  will  be  committed  by  June  30 — 
almost  all  for  the  Polaris  program.  The  administration  has  ordered  the 
Pentagon  to  credit  the  remaining  extra  money — earmarked  by  Congress 
for  the  Minuteman  and  Hound  Dog  missiles,  tanker  and  transport  planes, 
and  other  weapons — to  next  year’s  budget. 

•  Missile  procurement  plans  cover  the  Atlas,  Titan,  Bomarc,  Falcon. 
Mace,  Quail  and  Hound  Dog.  Thor  and  Jupiter  IRBM’s  will  be 
phased  out  over  the  next  18  months  unless  new  foreign  treaties  are 
I  signed  to  provide  for  more  than  the  eight  IRBM  squadrons  now 
I  scheduled  for  overseas  installation. 

Minuteman,  Sergeant,  Pershing  and  N'ike-Zeus  will  be  pushed  with 
new  R&D  contracts.  So  will  the  B-70  bomber,  the  Dynasoar  boost- 
glide  bomber,  new  Navy  antisub  and  fleet  air  defense  aircraft  and 
Army  vertical  and  short  takeoff  aircraft. 

Bureau  of  Ordnance  missile  orders  cover  Sidewinder,  Talos, 
j  Tartar,  Terrier  and  Polaris. 

i  New  orders  for  the  B-52  bomber,  KC-135  jet  tanker  plane  and  the 

B-58  supersonic  medium-range  bomber  are  slated  to  be  increased; 
B-58  had  earlier  been  scheduled  for  severe  cuts. 
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VOITS 


TRANSIENT 


TRANSISTORlZtD 


MODEL  MTR  636-15 
b.  C.  POWER  SUPPLY 


NOW  .  .  .  from  PERKIN  .  **TRANSIENT  FREE”  D.  C.  POWER  IN  A 
VERSATILE  WIDE  VOLTAGE  RANGE  D.C.  POWER  SUPPLY 


OTHER  STANDARD  CATALOG 
UNITS  AVAILABLE  WITH 
COMPARABLE  SPECIFICATIONS 


MODEL  D.C.  OUTPUT 

NO.  VOLTS  AMPS 

MTR060-1 

0  60’ 

1 

MTR060-5 

060 

5 

MTR615-5 

6  15 

5 

MTR636  30 

6  36 

30 

MTR28  2 

2432 

2 

MTR28-5 

24-32 

5 

MTR28  10 

2432 

10 

MTR28  30 

24  32 

30 

MTR28  100 

24-32 

100 

FOR  ADDITIONAL  DATA  AND 

PRICE  INFORMATION,  WIRE  COLLECT  TO: 


■NOINKERINO  CORPORATION 
345  Kanus  St  El  Segundo,  Calif. 

ORegon  8-7215  EAstgate  2-1375 


AT  LAST!!  -  A  POWER  SUPPLY  WITH  PRECISE 
REGULATION  THAT  IS  UNAFFECTED  BY  LINE  AND 
LOAD  TRANSIENTS  .  .  .  INSTANTANEOUS  CHANGES  IN 
LINE  AND  LOAD  WILL  NOT  CAUSE  TRANSIENT 
VOLTAGE  “SPIKES”  IN  THE  D.C.  OUTPUT. 


D.  C.  OUTPUT 
A.C.  INPUT: 
STATIC  REGULATION 
DYNAMIC  REGUUTION 

RIPPLE: 
DYNAMIC  IMPEDANCE: 
PROTECTION: 


WEIGHT: 

DIMENSIONS: 


SPECIAL  FEATURE: 


SPECIFICATIONS 

6-36  Volts  @  15  Amperes 

105-125  Volts,  1  phase,  60  cps 

Line  —  3t  25  MV;  Load  —  ±50  MV 

Line:  ±50MV;  Load:  ±.75  V.  No  Load  to  full  load 

&  FL  to.NL 

5  MV  RMS  Maximum 

50  Milliohms  (0  CPS  to  20  KC) 

Short  Circuit  Proof  —  Automatic  Current  Limiting  at  18 
Amperes.  (Short  Circuits  and  Overloads  can  be  sustained 
indefinitely  without  damage  to  the  power  supply.) 
Approximately  125  Lbs. 

19"  W  X  15"  D  X  12>/«"  H  (Rack  panel  mount)  20‘A''  W 
X  16*4"  D  X  14"  H  (in  cabinet) 

Through  the  use  of  a  special  combination  magnetic 
amplifier-transistor  circuit  and  conservative  design  tech¬ 
niques,  this  power  supply  provides  full  load  output  even 
in  the  case  of  a  transistor  failure. 


REPRESENTATIVES  IN  PRINCIPAL  CITIES 


How  TO  CONCEIVE  a  radically  improved  of  aircraft  and  store  the  shifting  tactical  situ-  the  creative  engineering  now  underway  at 
radar  scanning  technique.  How  to  integrate  ations  for  high-speed  assigiunent  of  defense  Hughes  in  Fullerton.  If  creative  engineering 
this  techniijue  into  a  superior  data  handling  weapons.  They  produced  ciimpact  electronic  is  yoiu  forte,  you  will  find  abundant  aesthetic 
system.  How  to  make  the  complete  scanning  display  systems  which  present  the  tactical  and  monetary  reward  at  Hughes.  To  in- 
and  data  handling  system  mobile.  information  in  symbolic  and  language  form,  vestigate  write  to  Mr.  L.  F.  Wike  at  the 

These  were  the  problems  faced  by  engi-  And  then  they  made  this  complete  radar  address  below, 
neers  at  the  Hughes  Ground  Systems  Divi-  and  data  handling  system  mobile.  The  radar 
sion  in  Fullerton,  California.  Utilizing  a  scanning  antennas  (shown  above)  can  be 
completely  new  engineering  concept,  these  converted  for  travel  on  the  road  in  minutes, 
engineers  developed  a  radar  scanning  system  The  complete  data  processing  and  radar 
which  positions  beams  in  space  by  electronic  scanning  systems,  with  all  of  their  wide  ca- 

rather  than  mechanical  means... thereby  pro-  pabilities,  have  been  engineered  to  occupy  . 

viding  three-dimensional  radar  protection.  only  a  few  standard  size  army  van  trucks.  GROUND  SYSTEMS 

jijL  i.  jj,.  T-u  Lji  »  PerionD*!  Selection  and  Placamant 

>  They  developed  high-speed  data  proces-  The  research,  development  and  produc-  Hughra  AIrcrtfl  Companr 

sors  which  monitor  the  action  of  hundreds  tion  of  this  advanced  system  is  typical  of  Fulhrton,  Orange  County,  California 


HUGHES 


I 


I 
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TYPE  502  CHARACTERISTICS 

HIOH-OAIN  AMPUflERS 

200'mi€rovolts/.cm  d«ft«ction  factors,  both  dc*coupl«d  and  ac*coupl«d.  16 
calibratod  steps  from  200  /iv/cm  to  20  v/cm. 

^ossbonds  —  d€*to>100  kc  at  200  pv/cm,  increasing  to  dc*ta*200  kc  at 
I  mv/cm,  dc'tO‘400  kc  ot  50  mv/cm,  and  to  dc-to-1  me  ot  0.2  v/cm. 
Differential  Input,  5oth  Chonnels^-Reiection  ratios:  1000-to*1  at  1  mv/cm  or 
less,  100*lo-l  ot  0.2  v/cm,  50-to*1  at  5  to  20  v/cm. 

Constont  Input  ImpedorKe,  1  megohm,  47  ppf,  both  chonf>els. 
WIOr-RANOf  SWffff  ClffCUfT  (Common  to  both  beams) 

Single-krsob  control  for  selecting  any  of  22  occurotely-colibroted  sweep  rotes 
from  1  psec/cm  to  5  sec/cm. 

Sweep  AAognificotion— 2,  5,  10,  and  20  times,  occurote  within  the  maitimum 
calibrated  sweep  rote. 

Automotic  Triggering'-fully  outomotic,  or  preset  with  omplitude'level  selec¬ 
tion  when  desired.  Sweep  con  olso  be  operated  free-running. 

X-Y  CUIIVC  TIIACINO  OPfRATION 

Horiiontol-input  omplifier  permits  curve-tracing  with  both  beams  simultone- 
ously  at  sensitivities  to  0.1  v/cm.  For  curve-trocing  ot  higher  sensitivities  (to 
200  pv.  cm)  with  or>e  beom,  one  of  the  verticol  omplifiers  con  be  switched  to 
the  horixontol-deflection  plates. 

OTHCff  FIArUfffS 

Amplitude  colibrotor,  1  mv  to  100  v'in  decode  steps-^squore  wove,  frequen¬ 
cy  about  1  kc. 

3-kv  occeleroting  potentiol  on  new  Tektronix  5*'  dual-beam  crt.  S-cm  by 
10-cm  tineor-display  oreo,  each  beom,  6-cm  overlop. 
Electronicoily-reguloted  power  supplies.  Price . $795 


Here  are  a  few  uses  for  the  Type  502: 

IN  ELECTRONICS — Use  the  Type  902  as  a  general-pur« 
pose  oscilloscope  and  also  to  show  simultaneously  the 
waveforms  at  aify  two  points  in  a  circuit,  e.g.  input  and 
output,  opposite  sides  of  a  push-pull  circuit,  trigger 
and  triggered  waveform,  etc. 

IN  MECHANICS — Display,  compare,  and  measure  out> 
puts  of  two  transducers  on  the  same  time  base;  plot 
one  transducer  output  against  another — pressure  against 
volume  or  temperature  for  instance;  measure  phase 
angles,  frequency  differences,  etc. 

IN  MEDICINE— Display,  compare,  and  measure  stimu¬ 
lus  and  reaction,  or  the  outputs  of  two  probes,  on  the 
same  time  base;  use  differential  input  to  cancel  out 
common-mode  signals,  or  to  eliminate  the  need  for  a 
common  terminal;  use  in  routine  investigations,  etc. 

IN  ALL  FIELDS — The  Type  902  can  save  you  more  than 
its  cost  in  time— in  as  little  as  one  application ! 

Tektronix,  fnc« 

P.  O.  Box  831  •  Portland  7,  Oregon 
Phone  CYprets  2-361 1  •  TWX-PD  31 1  •  Coble:  TEKTRONIX 

TtKTRONIX  FlllO  OFFICtS:  Albtrlion,  1. 1..  N  V.  •  Albuqu.fqu«  •  Alkinla.  Go.  •  tfoniyill., 
N.Y.  •  tuffolo  •  ClovRlond  *  DoHoi  *  Doylon  *  Elmwood  f^rli,  IH.  *  Endwoll,  NY*  Hou«ton 
lotKrup  Villogo.  MicK  •  Eoit  Let  Ano«l«t  *  Wott  lot  Angolot  *  Mmnoopolit  *  Mittioo,  Kontot 
N«-wtonvtH«,  Mott  *  Orlondo,  Ele  *  Polo  Alto,  Colif  *  Philodolphio  *  Phoonta  •  Son  Dt«ge 
St.  pRtortbvrg,  Flo.  •  Syrocut«  •  Towton,  Md.  •  Umo«,  N.i.  •  Wothiogton,  O.C.  •  Willowdolo,  Ont. 

TEKTRONIX  ENGINEERING  RERRESENTATIVESt  Howthorn#  EWctronict,  Portlond,  Orogon., 
Seottlo,  Woih.;  Hytronic  M«otur«m«ntt,  Donvor,  Colo.,  Solt  Lok*  City,  Utoh. 

Tsktronix  i|  T«pr«i«nt«d  in  20  ov*rttOt  ceuntriot  by  quolifivd  tngin««ring  orgoniiotioni. 
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FINANCIAL  ROUNDUP 


Rallies  Lift  Hopes,  Earnings 


Comments  and  reports  from  elec¬ 
tronics  firms  during  this  first 
month  of  1959  stand  out  in  sharp 
contrast  to  last  year’s  first  quarter 
financial  statements  by  virtue  of 
the  growing  optimism  they  show. 

With  few  exceptions  firms  both 
small  and  large  are  noting  rising 
income  curves  that  bid  fair  to  keep 
climbing.  Some  gages  on  the  shape 
of  our  industry  are: 

•  Perkin-Elmer,  Norwalk,  Conn., 
reports  net  sales  of  $4,285,348 
for  the  three  months  ending  on 
October  31,  1958.  Firm  says  it  is  a 
record  high  for  any  first  quarter  in 
company  history  and  an  increase 
of  32  percent  over  same  period  a 
year  before.  Final  results  for  the 
quarter  were  influenced  by  such 
military  contracts  as  orders  for 
guidance  alignment  systems  for  the 
Jupiter  missile. 

•  Baird-Atomic,  Inc.,  Cambridge, 
^hlss.,  also  computes  a  sharp  in¬ 
crease  in  earnings  over  1957  with 
record  sales  of  $6,744,800  during 
the  fiscal  1958  period.  Net  earnings 
for  the  year  were  $125,000  or  53 
cents  a  share,  compared  to  1957 
earnings  of  $18,600  or  8  cents  a 
share.  Baird  is  a  producer  of  mili¬ 
tary  infrared  systems,  nuclear  in¬ 
strumentation  gear  and  special 
electronic  optical  systems. 

•  Electronic  Engineering  Co., 
Santa  Ana,  Calif.,  along  with  its 
wholly-owned  subsidiary.  Engi¬ 
neered  Electronics  Co.,  reported 
the  best  net  profit  ever  for  the  third 
quarter  of  1958.  Total  net  was  $79,- 
000,  as  compared  with  $28,907  for 
the  same  period  in  1957.  The  profit 
for  July  to  September  of  1958  was 
double  the  amount  for  the  preced¬ 
ing  quarter.  Company  officials 
anticipate  a  good  fourth  quarter  as 
well.  The  company  is  engaged  in 
military  R&D  work,  while  its 
subsidiary  manufactures  vacuum 
tubes  and  transistor  plug-in  cir¬ 
cuits  for  both  military  and  indus¬ 
trial  users. 

•  Stockholders  of  Consolidated 
Electronics  Industries  Corp.  were 


told  by  president  Pieter  van  den 
Berg  that  CEIC  “has  enjoyed  con¬ 
siderable  rise  in  volume”  during 
the  past  several  months.  He  said 
the  company  will  continue  to  follow 
a  policy  of  growth  and  expansion. 

•  Reports  from  RCA  are  that  the 
new  year  may  set  new  peaks.  A 
year-end  spurt  brought  1958  totals 
close  to  previous  1957  highs.  RCA’s 
government  sales  were  about  $300- 
million,  up  14  percent  from  1957. 


OVER  THE  COUNTER 


1958  BIDS  COMMON  Jan.  9  Jan.  16 
LOW  HIGH  STOCKS  BID  BID  ASKED 


344 

204k 

Actvstici  Asioci 

224k 

19 

244k 

14k 

3 

Advaoct  iRdostrits 

24k 

24k 

34k 

3Vk 

64k 

Atrtyti 

64k 

64k 

7V4 

204k 

33 

Aacr  Res  k  Dtf 

364k 

37V4 

394k 

1644 

244k 

AMR  IM 

22 

22 

244k 

174k 

69 

AilRtl 

6244 

67 

77V4 

5Vi 

15 

Apfl'i  Sci  PriKtt 

944 

11 

124k 

14k 

84k 

AvitI,  A 

9 

9 

104k 

6H 

24 

laird-AtRRiic 

2244 

274k 

33 

944 

134k 

■orMy 

1344 

144a 

1514 

641| 

9 

Ctki  ElKtTRRiCS 

6V4 

64k 

74k 

11 

224k 

CtIliRS  Radit,  A 

2144 

214k 

2744 

10V4 

2244 

Callias  Radia,  ■ 

214k 

2244 

2744 

4 

7 

Craii  Systaait 

644 

64k 

74k 

30 

504k 

DictapRoat 

474k 

484k 

514k 

174k 

254k 

Eastara  ladostriat 

20 

20 

2144 

2244 

29 

Eltal-McCallsitli 

2644 

26 

XH 

104k 

21 

Elactra  lastr 

234k 

224k 

27V4 

34 

49 

Elactraaic  Auact 

S04k 

52 

58 

5 

11 

Elactraaic  Rti’rtk 

114k 

12 

154k 

842 

1244 

Elactraaic  Spec  Ca 

124k 

14 

154k 

1544 

494k 

Epsca,  lac 

39 

43 

4844 

5Vk 

94k 

Erie  Rasistar 

844 

84k 

IIV4 

10 

17ik 

Flsckar  8  Partar 

164k 

1644 

184k 

36^4 

50 

faikara 

504k 

48 

534k 

54k 

1042 

S-l  Elactraalcs 

10 

10 

114k 

12 

27 

Ciaaaiai 

28 

294k 

354k 

30 

394k 

Hawlatt-PKkard 

39 

404k 

48 

23*4 

48 

Nigb  Valtaca  Eat 

50 

61 

704k 

lU 

3 

Hycaa  Mft 

34k 

34k 

444 

14k 

54k 

ladastra  Traas’tar 

24k 

3 

444 

14k 

414 

Jarrald 

34k 

44k 

44k 

21 

30 

D.  S.  Raaoady 

2r4k 

28 

384/4 

344 

29 

Lab  Far  El'traaics 

274k 

27V4 

294k 

1914 

28 

laads  8  Nartkrap 

274k 

284k 

314k 

2 

34k 

Laatraalci 

2 

2 

24k 

5 

1844 

Liai  Elactraalcs 

174k 

1944 

214k 

16 

204k 

Mackicit  Labs 

214k 

22 

254k 

344 

81/4 

Mafcatic  AatpliRari 

;  84k 

8 

844 

24k 

44k 

Mafaatics,  lac 

34k 

34k 

44k 

44k 

12 

W.  L.  Maisaa 

114k 

1244 

154k 

104k 

29 

MIcrawava  Assacs 

32 

364k 

414k 

544 

11V4 

MIdsrastara  lastr 

114k 

114k 

14V4 

14k 

7 

Maaafraai  Pracis’p 

74k 

9 

11 

34k 

7V4 

Narda  Micraaaaa 

9 

&4k 

74b 

944 

16 

Natlaaal  Caaipaay 

15 

1644 

19H 

14V4 

56 

Naclaar  Cbicata 

29 

26 

32 

144k 

2944 

Orradia  INastrias 

261/4 

294k 

33V4 

44k 

7H 

Pacific  Marcary,  A 

8 

94k 

114k 

104k 

274k 

PKbard-Rall 

28 

284k 

334k 

4V4 

94k 

Paaallit,  Ik 

844 

TVk 

94k 

21 

534k 

Parkia-Elaiai 

50 

52 

574k 

114k 

194k 

Radiatiaa,  A 

171/4 

18 

194k 

24k 

74k 

Reevas  Saaadcraft 

6H 

64k 

84k 

13 

32Vk 

Saadars  Assaciatas 

29 

34 

394k 

7 

12 

SaaadScribar 

1444 

144k 

161k 

2244 

40 

SprafM  ElMtric 

4044 

414k 

454k 

26 

35 

Taylar  lastraaiaats 

34 

34 

37Vk 

51k 

15 

Tacbaical  Oparat'as 

154k 

15V4 

18 

54k 

154k 

TalMbraRN  Mff 

15V4 

15V4 

ITVk 

3V4  7V4  Ttltcanpatini  8V4  SVi  9>4 

IVk  Til-lMtnMtit  2%  2%  3Vt 

8%  16>4  TtM  InWiStrltt  13V%  12T%  15Vi 

3^4  IOV4  TrKirtat  11  12  14H 

IJA  34k  Unlvirsal  Tran’tar  2%  2H  3 

141/4  40  Varlan  AtMCiatti  43V4  48Vk  56 

12Vk  18Vk  Vltrt  Car*.  Aair  154k  154k  ITVk 

The  above  "bid”  and  "aslted"  prices  prepared 
by  the  National  Assckiation  of  Securities 
Dfalfrs,  Inc.,  do  ixk  represent  actual  trans¬ 
actions.  They  are  a  guide  to  the  range  with¬ 
in  which  these  securities  could  have  been 
sold  (the  "BID"  price)  or  bought  (the 
"ASKED"  price)  during  preceding  week. 
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pick  the 


best  pilot  light 
for  your  application 
in  seconds ! 


Johnson  pilot  lights 

immediately  availahle 
for  original  equipment 
or  irirthe-field  replacement! 

Choose  your  next  group  of  panel 
indicators  from  E.  F.  Johnson's 
"preferred"  line — over  47  separate 
assemblies  carefully  selected  from 
Johnson's  standard  line  by  many  of 
the  nation's  top  design  and  develop¬ 
ment  engineers.  Available  in  a  wide 
variety  of  types,  these  "preferred" 
units  may  be  obtained  from  stock  at 
parts  distributors  throughout  the 
country  for  original  equipment  or 
in-the-field  replacement.  Write  for 
your  free  copy  of  Johnson's  newest 
pilot  light  specification  catalog — 
see  how  easy  it  is  to  select  the  right 
pilot  light .  .  .  fast! 


r - 1 

I  StUct  tlw  right  i 
{  pilot  light  ...fast  I  | 

I  Compl4l4  pilot  light  I 
I  catalog  7S0a  coxtaim  I 
I  datakod  ipociflcotiom  I 
I  prkot,  and  tochnicoi  I 
I  data  .  .  .  ovorything  I 
I  yov  nood  to  laioct  tho  I 
1  bott  unit  for  your  parti.  I 
I  Cvlor  application.  I 
I  Writo  for  your  froo  I 
I  copy  of  Cot^g  750a  I 
I  today  I  ! 


Avoiloblg  lypoi  In* 
ckidot  continuous  indico* 
tion  noon  typos;  modols 
for  high  and  low  voltogo 
Incondascont  bulbs; 
standard  or  wido  anglo 
glass;  and  lucito  jowols 
in  cloar,  rod,  groon,  am- 
bor,  bhio,  or  opal.  Spoc- 
lals,  including  thoso 
mooting  military  spocifl- 
cations,  olso  ovailoblo 
in  production  quontilios. 


nmon 

ivo.  S.W.  •  Wosoco,  Minn. 
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Nickelonic  News 

DEVELOPMENTS  IN  NICKEL  AND  NICKEL  ALLOYS  AND  THEIR  APPLICATIONS 


"A"  Nickal  laininationf  produea  high-fr*qu«ncy 
vibrotions  in  th*M  claiming  and  riming  pots  of 
Iho  "Wotchmastor"  unit,  davalopad  by  Amarican 
Tima  Product*,  Inc. 

High  magnetostrictive 
effect  of  Nickel  proves 
useful  in  new 
ultrasonic  cleaners 

New  York,  N.  Y.:  The  large  magneto¬ 
strictive  effect  of  Nickel  makes  possible 
the  development  of  ultrasonic  cleaners 
with  a  great  range  of  usefulness.  In 
radioisotope  laboratories  and  other 
atomic  energy  installations,  for  exam¬ 
ple,  these  cleaners  remove  radioactive 
particles  from  equipment.  In  hospitals, 
they  clean  surgical  instruments. 

One  ultrasonic  cleaner,  developed  by 
American  Time  Products  for  cleaning 
watches,  can  also  be  used  to  clean  tiny 
component  parts  in  electronic  equip¬ 
ment. 

ATP’s  chief  engineer  writes:  “Elec¬ 
tronic-Grade  “A”  Nickel  enables  us  to 
produce  a  simple,  economical  trans¬ 
ducer  for  converting  electrical  energy 
into  high-frequency  vibrations.  The 
Nickel  withstands  high  heats,  mechani¬ 
cal  abuse  and  corrosive  solutions,  pro¬ 
viding  a  long,  stable  life.” 

Pertinent  Literature :  W rite  for  “Design 
of  Nickel  Magnetostriction  Trans¬ 
ducers”.  "Clrcl*  (107,  108)  Rcadari  8«rvie«  Card" 


Three  Inco  Niekel  Alloys  help  push 
life  of  magnetron  to  6,000  hours 


Harrison,  N.  J.:  Commercial  airlines 
need  reliability  and  long  life  in  com¬ 
ponents  for  weather  radar  equipment. 
Especially  in  high  power  tubes.  And 
they’ve  been  getting  it  with  the  type 
6521  magnetron  made  by  the  Electron 
Tube  Division  of  the  Radio  Corporation 
of  America.  Tube  6521  delivers  a  peak 
power  output  of  85  kilowatts  and  has 
a  normal  operating  life  of  6,000  hours. 

RCA  designers  give  much  credit  for 
the  tube’s  long  life  to  outstanding  prop¬ 
erties  of  Inco  Nickel  Alloys: 

Monel  “403”*  low-permeability  nickel- 
copper  alloy,  used  for  the  cathode  sup- 


Cut-owoy  show*  where  Inco  Nickel  Alloys 
buttress  construction  of  RCA  magnetron. 


port,  provides  high  strength,  corrosion 
resistance  and  low  magnetic  perme¬ 
ability  certified  not  to  exceed  1.1  in  a 
field  of  0.5  oersted.  Monel  “403”  alloy 
has  the  dimensional  stability  needed  to 
maintain  the  cathode  centered  in  the 
anode  over  many  heating  cycles.  It  also 
offers  easy  machining  and  retains  its 
non-magnetic  characteristics  after 
cold-working  and  forming  so  that  high- 
strength  parts  can  be  assembled  with¬ 
out  annealing. 

Monel*  niokel-eopper  alloy,  used  for 
the  output  fiange  and  the  mounting 
plate,  provides  the  strength,  toughness 
and  corrosion  resistance  required  to 
help  push  the  magnetron’s  life  into  the 
6,000  hour  class. 


Electronic-Grade  “A”*  Nickel,  used  for 
the  cathode  foundation,  supports  the 
electron-emitting  carbonyl  nickel 
cathode  matrix.  The  “A”  Nickel  pro¬ 
vides  essential  strength  to  prevent  dis¬ 
tortion  and  purity  to  prevent  con¬ 
tamination  of  the  vacuum  and  the 
cathode  matrix  at  high  temperatures. 


Two  other  Nickel-containing  materials 
are  also  used  to  assure  tube  reliability 
and  long  life:  Kovar**  nickel-cobalt- 
iron  alloy,  a  glass  sealing  material,  for 
the  output  iris,  cathode  sleeve  and 
heater  terminals;  a  magnetic  nickel- 
iron  alloy  for  the  polepiece  sleeve. 


Pertinent  Literature:  Write  for  “Basic 
Data  —  Monel  “403”  Low-Permeability 
Nickel -Copper  Alloy”  and  Bulletins 
T-5  and  T-15.  _  "cirei«  los) 


Readert  Service  Card’* 


*Tr«deniark.  The  International  Nickel  Company.  Ine. 
**T.M.  of  Weatinghouie  Electric  Corp. 


Forecast  of  Nickel  availability  spurs  design 


of  tubes  with  Inco 

Waltham,  Mass.:  Notice  that  the 
production  of  Nickel  exceeds  all  antici- 
ated  demands  for  future  years  is  a 
ig  reason  why  designers  at  Raytheon 
Manufacturing  Company  make  many 
klystron  parts  of  Electronic- Grade 
“A”  Nickel.  For  example,  the  two  Ray¬ 
theon  tubes  at  right,  designed  for 
operation  at  8500-9660  megacycles, 
have  twenty-one  “A”  Nickel  parts. 

Plenty  of  “A”  Nickel  right  from 
warehouse  stocks  in  a  wide  range  of 


Nickel  Alloy  parts 

mill  forms  permits  Raytheon  designers 
to  take  advantage  of  this  material’s 
excellent  vacuum  and  mechanical  prop¬ 
erties  . . .  and  gain  the  benefits  of  sim¬ 
plified  production  and  processing  as 
well. 

Electronic- Grade  “A”  Nickel,  and 
other  Inco  Nickel  Alloys,  are  supplied 
as  wire,  rod,  strip,  tubing,  ribbon,  clad- 
copper  wire,  bimetallic  strip  and  wire, 
wire  cloth,  knitted  mesh  and  a  variety 
of  other  forms. 


Thirteen  2K45  Klystron  Components 
made  of  Electronic-Grade  “A"  Nickel 


Cathode 
^  Cathode  Support 
Cathode  Collar 
Pin 
Eyelet 
Wire  (cut) 


Ribbon  (cut) 
Wire  (formed) 
Clip 
Repeller 
Washer 
Flared  Tube 
Wire  (bent) 


Eight  2K2S  Klystron  Components  made  of 
Electronic-Grade  "A”  Nickel 


Cathode  Support 
Foundation  Collar 
Shield  for 
Electrode  Beam 


Base  Pin 
Flared  Tube 
Strip 
Repeller 
Wire 


,INCO.  THE  INTERNATIONAL  NICKEL  COMPANY,  INC.  •  67  Wall  Street  •  New  York  5,  N.  Y.  JNCQ 
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WESTINGHOUSE 
SILICON  POWER 
RECTIFIERS 


For  efficient  medium-power  rectification  on  land,  at  sea  and  in  the  air 


Westinghouse  types  304,  303,  and  302 
rectifiers  offer  a  range  of  current  and 
voltage  ratings  which  are  ideal  for  effi¬ 
cient  medium-power  rectification. 

All  three  types  are  immediately  avail¬ 
able  from  stock— and  at  an  attractive 
price!  They  are  characterized  by  long 
life,  high  efficiency,  low  reflation,  low 
cost,  and  operation  at  high  ambient 
temperatures  (up  to  190^C  junction  tem¬ 
perature).  They  meet  or  exceed  require¬ 
ments  of  all  applicable  military  testa. 
And  they  are  available  in  a  variety  of 
rectifier  assemblies. 

Listed  below  are  some  suggested  appli¬ 
cations. 

•  DC  power  supplies  for  ground  and 
airborne 

SILICON  POWER  RECTIFIERS  •  GERMANIUM 


•  6-12-24-48  volt  AC-DC  generator 
systems 

•  Battery  chargers 

•  Small  plating  supplies  for  laboratory 
‘  use 

•  Power  supplies  for  business  machines 

•  Computer  power  supplies 

•  Transistor  power  supplies 

•  Telephone  exchange  DC  power 
supplies 

•  Power  supplies  for  marine  smallcraft 

•  Electronic  tube  filament  supplies 

For  further  design  data,  contact  your 
Westinghouse  representative  or  write  to 
Westinghouse  Electric  Corporation, 
Semiconductor  Department,  Young- 
wood,  Pennsylvania. 

NSISTORS  •  SlUCON  POWER  TRANSISTORS 


YOU  CAN  Bf  SURE...IF  IT'sA^^S  tl  ll^hOllSC 
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HOW  YO  USE 
REGOHM 

the  plug-in  device  that 
regulates  input  voltage 
down  to  ±0.05% 

Wherever  system  performance 
requires  precision  reftulation  of 
input  voltage,  REGOHM  earns 
a  place.  And  wherever  circuitry 
includes  vacuum  tubes, 
REGOHM  will  substantially  ex¬ 
tend  tube  life.  The  REGOHM 
is  a  voltage  regulator  of  great 
sensitivity  and  stability,  pro¬ 
viding  stepless  continuous 
control  over  a  wide  frequency 
range.  Light  in  weight,  low  in 
cost,  its  applications  are  almost 
unlimited.  Here  are  typical 
applications: 

•  General  Electric  Co. — for 
Halogen  Leak  Detectors 

•  Empire  Devices  Produas 
Corp. — for  Noise  &  Field 
Intensity  Meters 

•  Consolidated  Electro¬ 
dynamics —  for  Diatron 
Mass  Spectrometers 

•  Stoddard  Aircraft  Radio 
— for  Power  Supplies 
Hevi-Duty  Electric  Com¬ 
pany —  for  Airport  Lift¬ 
ing  Brightness  Control 


How  you  may  use  REGOHM  in 
your  own  applications  will  be¬ 
come  clear  to  you  from  design 
data,  performance  specs  and 


REGOHM 


ELECTRIC  REGULATOR  CORPORATION 

NORWALK  CONNECTICUT 
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MARKET  RESEARCH 


1958  1959  1958  1959 

TriMsislers  RactHicrs 

ond  Diodes 


1958  1959 

SemkendiKtor 
Total 


Semiconductor  Sales  Mount 


Semiconductor  sales  total  in  1959 
should  hit  about  $300  million,  a  poll 
of  semiconductor  manufacturers  in¬ 
dicates. 

Sales  estimates  for  the  family  of 
transistors,  rectifiers  and  diodes 
range  from  $255  million  to  $335- 
million. 

Semiconductor  sales  were  about 
$218  million  last  year. 

Opinions  on  transistor  sales  for 
this  year  center  at  $165  million. 
Some  see  prospects  for  sales  as  high 
as  $190  million  while  others  look 
for  a  somewhat  lower  total,  about 
$140  million.  Transistor  sales  in 
1958  totaled  about  $108  million. 
Actual  count  had  not  been  reported 
at  press  time. 

Transistor  unit  sales  this  year 
probably  will  reach  .some  73  mil¬ 
lion.  High-low  unit  sales  range  is 
between  84  million  and  62  million. 
About  45  million  transistors  were 
sold  last  year. 

Decline  in  average  transistor 
prices  is  expected  to  continue  this 
year.  One  manufacturer  antici¬ 
pates  a  seven-percent  price  fall. 
However,  price  changes  will  vary 
according  to  users.  Consumer  prod¬ 
uct  transistor  prices  are  expected  to 
decline.  But  prices  of  industrial 
and  military  types  are  expected 
either  to  remain  the  same  or  to  in¬ 
crease. 

Behind  the  overall  transistor  pic¬ 


ture  for  1959  are  expectations  of 
more  sales  to  military  and  in¬ 
dustrial  users.  Military  sales  are 
expected  to  be  up  40  percent.  In 
the  industrial  field,  computer  sales 
are  expected  to  double.  Because  of 
the  relatively  lower  cost  of  tube  cir¬ 
cuits,  transistors  are  expected  to 
make  little  progress  in  penetrating 
the  television  market. 

Consensus  is  that  combined  recti¬ 
fier  and  diode  sales  will  amount  to 
$135  million  this  year.  However, 
opinions  range  between  $115  mil¬ 
lion  and  $145  million. 

In  comparison  to  this,  rectifier 
and  diode  sales  were  about  $110 
million  in  19.58. 

FIGURES  OF  THE  WEEK 


LATEST  WEEKLY  PRODUCTION  FIGURES 


(Source:  EIA) 

Jan.  9, 
1959 

Dec.  12, 
1958 

Change  From 
One  Year  Ago 

Television  sets 

91,212 

97,172 

—20.3% 

Radio  sets  (».  auto)  254,021 

318,894 

+17.1% 

Auto  sets 

107,875 

122,914 

+2R.6% 

STOCK  PRICE  AVERAGES 

(Standard  &  Poor's) 

Jan.  14, 
1959 

Dec.  17, 
1958 

Change  From 
One  Year  Ago 

Electronics  mfrs. 

75.40 

71.05 

+41.0% 

Radio  &  tv  mfrs. 

83.20 

80.16 

+85.3% 

Broadcasters 

78.42 

77.98 

+33.9% 

LATEST  MONTHLY  SALES 

TOTALS 

(Add  000) 

Nov. 

Oct. 

Change  From 

1958 

1958 

One  Year  Ago 

Transistors,  value 

$12,442 

$13,462 

+78.0% 

Transistors,  units 

5,441 

5,595 

+52.0% 

Rec.  tubes,  value 

$29,854 

$34,362 

—10.0% 

Rec.  tubes,  units 

35,640 

41,540 

—10.8% 

Pic.  tubes,  value 

$15,008 

$19,398 

—  0.9% 

Pic,  tubes,  units 

789 

969 

+  2.1% 

22 


January  30,  1959  -  ELECTRONICS 


These  are panel  instruments*.. 


engineered  and  built  to  stay  accurate... 
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WHEN  A  COMPANY  OUTGROWS  ITS  NAME 


As  the  domestic  research  organization  of  the 
world-wide  International  Telephone  and  Tele¬ 
graph  Corporation,  we  are  carrying  on  our 
tradition  of  pioneering  in  electronics.  As  our 
engineering  responsibilities  have  increased  so 
our  organization  has  grown.  Today,  ki  addi¬ 
tion  to  our  main  laboratories  in  New  Jersey, 
laboratories  in  Ft.  Wayne,  Chicago  and  in 
California  are  pursuing  projects  of  great  mag¬ 
nitude  and  importance. 

You  will  find  in  our  staff  the  same  fine  creative 
thinking  and  engineering  imagination  which 
brought  distinction  to  our  old  names.  Formerly 
Federal  Telecommunication  Laboratories  and 
Farnsworth  Electronics  research  laboratories, 
our  names  have  been  changed  to  identify  us 
clearly  with  our  parent  company,  and  to  reflect 
our  expanded  responsibilities  and  growth. 


Electronic  engineers  will  find  here  opportunity 
to  express  initiative  and  competence  in  such 
areas  as  long  range  radar  systems,  digital 
computer  applications  to  data  processing  and 
communications,  space  technology,  microwave 
tube  research  and  missile  systems  instrumen¬ 
tation.  We  are  continuing  our  work  in  air 
navigation  and  control,  and  in  electronic  sys¬ 
tems  .  .  .  and  making  new  contributions  to 
electronic  theory  and  techniques.  In  fact,  it 
would  be  hard  to  find  another  research  organ¬ 
ization  that  offers  the  engineer  such  a  wide 
scope  of  activities. 

Engineers  interested  in  discussing  profes¬ 
sional  positions  with  our  staff  are  invited 
to  write  Mr,  T.  C.  Allen,  Manager,  Pro¬ 
fessional  Staff  Relations. 


ITT  LABORATORIES 


A  Division  of  International  Telephone  and  Telegraph  Corporation 
500  Washington  Avenue,  Nutley,  New  Jersey 

Waynv.  Indiana  •  Chirafro,  Illinois  •  Pnlo  Alto,  California  •  San  Fernando,  California 
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Great  Wear  Resistance  •  Dimensional 
Accuracy  •  High  Strength  •  Outstanding 
Performance  at  High  Temperatures 


AISiMag  Alumina  parts  have  exceptional  tensile,  com* 
pressive  and  flexural  strengths  .  .  .  superior  resistance 
to  impact  and  thermal  shock.  A  rare  and  important 
extra  .  .  .  these  "super  ceramics"  maintain  their  ex* 
cellent  physical  and  electrical  properties  in  ambient 
temperatures  in  the  1000°  F.  range  with  relatively 
little  "tapering  offi"  Several  AISiMag  Alumina  com* 
positions  are  safe  for  operation  at  continuous  tern* 
peratures  well  above  2500°  F. 

Smooth,  uniform  surfaces.  Precision  tolerances.  Flat* 
nesses  within  light  bands  are  possible  on  many  parts; 
so  are  faces  parallel  within  .0005".  Complete  pro* 
duction  facilities  for  speedy  shipment  in  any  quantity. 
Prototypes  for  test  if  you  wish. 

The  industry's  widest  choice  of  speciat*purpose  ce* 
ramie  materials.  Send  blueprint  or  sketch  with  details 
of  operation  for  complete  data  on  the  AISiMag 
Alumina  best  suited  for  your  purpose. 


RATE  HIGH  AS;  Bearings  •  Communication  Parts  *  Com* 
pass  and  Gyroscope  Parts  •  Cylinders  •  High  Temperature 
Metolized  Seals  •  Heliorc  Welding  Tips  *  High  Speed 
Motor  Parts  •  Instrument  Parts  •  Jet  Engine  Parts  *  Ma* 
chine  Ports  •  Measurement  Devices  •  Missile  Parts  * 
Pistons  •  Pump  Liners,  Seals  and  Plungers  *  Radomes. 
•  Rollers  •  Rotory  Seals  •  Welding  jigs 


A  Subsidiary  of 
Minnesota  Mining  arvl 
AAanufacturing  Company 


AMERICAN  LAVA 

CORPORATION 


CNATTANOOOA  S.  TINN.  i 

RTH  TCAI  OP  CKMIltir  Um—IP) 


Nr  sarviaa,  satast  Awarltaa  Uw«  rspraiaalatfvis  la  ORcaa  al  MlBaaista  Mlaiag  t  Mfg.  Ca.  ia  Ifcaaa  aMw  (aaa  year  laaol  talapliaaa  Aractary): 

AHaota,  Oa.  •  Natom  NawSoa  Caalar.  Mots.  •  tuffola,  N.  Y.  •  Cliicagai  ladfard  Pork.  IN.  •  aadaaati,  O.  •  Clavatoad,  O.  •  DoHat,  Tomn  •  Oatroil, 
Mkh.  •  High  Point,  N.  C.  •  Let  Aagalat,  Col.  •  Naw  Yarlu  KidgaNM.  N.  J.  •  PMIoMpMa,  Pa.  •  St.  laait,  Ma.  •  Si.  Paul,  Mina.  •  Sa.  Son  Praacitca. 
Col.  •  Saottla,  Wash.  Coaadat  Minnesota  Mining  A  *Mg.  of  Canada,  Ltd.,  P.  O.  Sas  757,  London,  Oat.  AN  adiar  axpatt;  Minnatote  Mining  A  Mfg. 
Co.,  Intomot^.  DiVv  99  Pork  Ava.,  Now  York,  N.  Y. 
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Organiiational  chart  of  naw  National  Staraophonic  Radio  Committaa 


Stereo  Specs  Due  This  Year 

Electronic  Industries  Association  establishes  six  panels  and  names 
study  areas  for  each.  Industry  awaits  committee  deliberations  on 
a-m,  f-m  and  tv  stereo  standards 


Stereophonic  broadcasting  will 
have  a  firm  set  of  standards  by  the 
end  of  this  year  if  all  goes  well. 
That’s  the  word  this  week  from  a 
spokesman  for  the  newly-formed 
National  Stereophonic  Radio  Com¬ 
mittee. 

A  mid-month  meeting  in  the  New 
York  headquarters  of  the  Elec¬ 
tronic  Industries  Association  has 
determined  the  basic  shape  and 
scope  of  the  group. 

Chairman  of  the  administrative 
committee  is  W.  R.  G,  Baker,  who 
will  be  remembered  as  organizer 
and  director  of  the  standards  set¬ 
ting  committee  for  black  and  white 
tv  in  1941,  and  for  color  tv  in  1953. 
Baker  is  now  president  of  Syracuse 
Research  Corp.  of  Syracuse  Univer¬ 
sity.  Vice  chairman  of  NSRC  is 
David  B.  Smith,  vice  president  in 
charge  of  research  for  Philco. 

Immediate  Goal 

Reporting  to  the  admini.strative 
committee  will  be  a  coordinating 
committee  having  C.  Graydon 
Lloyd,  of  General  Electric,  as  chair¬ 
man.  The  coordinating  committee 
will  oversee  the  activities  of  six 
panels:  System  Specifications,  In¬ 
terconnecting  Facilities,  Broadcast 


Transmitters,  Broadcast  Receivers, 
Field  Te.sting  and  Subjective  As¬ 
pects  (see  chart  above). 

Immediate  goal  of  the  group  w’ill 
be  to  outline  answers  to  questions 
that  may  be  a.sked  w’hen  stereo 
broadcast  standards  are  discussed 
with  Federal  Communications  Com¬ 
mission  officials  later  in  the  year. 

A  Washington,  D.  C.,  .spoke.sman 
for  EIA  says  other  questions  raised 
by  industry  members  will  be  han¬ 
dled  “as  the  need  arises”  within  the 
existing  panels.  Additional  assist¬ 
ance  will  be  given  by  existing  EIA 
groups,  as  well  as  by  the  Institute 
of  Radio  Engineers,  which  has 
pledged  support  to  NSRC  and  w'ill 
be  represented  on  the  committee. 

EIA  officials  have  declined  to 
name  panel  members  at  this  time. 
They  point  out  that  the  exacting 
professional  requirements  of  the 
work  to  be  done  make  it  difficult  to 
find  industry  members  w’ho  com¬ 
bine  technical  proficiency  with 
available  time  to  serve  on  the  com¬ 
mittee. 

Intended  scope  of  NSRC  will  be 
stereophonic  broadcasting  for  a-m 
and  f-m  radio,  and  for  television. 
Discussions  on  broadcasts  originat¬ 
ing  from  two  different  sources — 


such  as  combinations  of  a-m  and 
f-m  transmissions  or  a-m  and  tv 
mixes — will  not  fall  in  the  province 
of  committee  activity  unless  re¬ 
quested  by  FCC. 

Firms  to  File 

Although  written  confirmation 
has  not  yet  been  filed  in  all  cases, 
a  number  of  firms  are  considered 
certain  to  file  specification  pro¬ 
posals  with  NSRC. 

Among  those  expected  to  file  on 
a-m  stereo  methods  are  Radio  Cor¬ 
poration  of  America,  Kahn  Labs 
and  Philco  Corp.  For  f-m  stereo, 
names  being  mentioned  are  Crosby 
Laboratories,  Harkins  Radio,  Mul¬ 
tiplex  Services,  and  General  Elec¬ 
tronic  Laboratories. 

Television  with  stereo  .sound  will 
be  discussed  in  proposals  by  Motor¬ 
ola,  which  demonstrated  a  system 
earlier  this  year  in  Chicago  (Elec¬ 
tronics,  p  27,  Jan.  23). 

Although  general  proceedings  of 
NSRC  will  in  some  ways  resemble 
activities  of  National  Television 
Systems  Committee  which  ended  its 
studies  in  1953,  the  stereo  commit¬ 
tee  has  incorporated  a  recommenda¬ 
tion  in  its  records  that  it  shall 
“conserve  manpower  and  time”  by 
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FAIRCHILD  POTS  ARE 
TORTURE  TESTED 


compartmenting  the  areas  of  its 
studies. 

The  panel  system  is  expected  to 
go  far  in  bringing  this  about.  Al¬ 
though  some  changes  in  details  may 
be  made,  essential  phases  of  panel 
activities  have  been  decided.  These 
will  be  as  follows: 

•  Panel  1  —  Systems  Specifica¬ 
tions,  will  concern  itself  with  identi¬ 
fying  system  proposals,  evaluating 
system  performance,  and  formulat¬ 
ing  transition  proposals  for  use 
while  adoption  of  firm  specifications 
are  awaited. 

•  Panel  2  —  Interconnecting  Fa¬ 
cilities,  will  study  and  receive  pro¬ 
posals  regarding  interconnections 
between  studio  and  transmitter 
proper. 

•  Panel  3 — Broadcast  Transmit¬ 
ters,  will  study  design  and  perform¬ 
ance  specifications  of  transmitters, 
evaluate  changeover  costs  and  make 
recommendations  in  this  area. 

•  Panel  4 — Broadcast  Receivers, 
will  study  receiver  designs  for  a-m, 
f-m  and  tv  receivers  and  make  rec¬ 
ommendations  to  the  coordinating 
committee. 

•  Panel  5  —  Field  Testing,  will 
study  and  compare  systems  pro¬ 
posals  referred  to  it  by  Panel  1  with 
regard  to  coverage,  interference  ef¬ 
fects  and  other  matters  related  to 
channel  utilization.  This  panel  will 
also  conduct  field  tests. 

•  Panel  6  —  Subjective  Aspects, 
will  serve  as  a  reference  library 
group  to  supply  background  infor¬ 
mation  to  the  other  panels. 


ONLY  FAIRCHILD  TORTURE-TESTS  1  OUT  OF 
EVERY  100  PRODUCTION  UNITS 


Check  these  additional  Fairchild  Reliability  Features: 

/  FAIRCHILD  Quality  Control  also  continuously  samples  production 
for  compliance  with  engineering  specified  standards  fojr  materials 
and  processes  in  accordance  with  MIL  Q  5923C  and  MIL  STD 
105A. 

^  FAIRCHILD  has  complete  test  equipment  on  the  line  and  each  as¬ 
sembler  checks  his  own  work  —  in  addition  there  is  an  independent 
100%  sub-assembly  and  final  inspection. 

/  FAIRCHILD  has  complete  environmental  facilities  in  duplicate  for 
engineering  prototype  as  well  as  production  testing. 

/  FAIRCHILD  development  units  are  tested  to  complete  environ¬ 
mental  exposure  before  they  are  released  to  production. 

FAIRCHILD  uses  pilot  production  to  insure  performance  before 
full  production  begins. 

/  FAIRCHILD  pots  are  type  tested  to  insure  performance  beyond 
applicable  military  and  customer  specifications. 

Only  Fairchild  Linear  and  Non-Linear  Pots  incorporate  all  of  the 
above  Reliability  features.  These  High  Reliability  units  can  be 
had  in  to  5”  diameters,  single  and  multi-turn,  in  standard 
and  high  temp  versions  and  with  accuracies  as  high  as  .009%. 

For  more  information  write  Dept.  28E 


Moisture  Meter 


COMPONENTS  DIVISION 


Rood  buildsrs  who  mutt  judgs  moittur* 
contact  and  dantity  of  toil  baing  pockod 
can  uta  radiooctiva-itotopa  gogat  lika  tha 
Nudoor-Chicago  unit  shown.  Amount  of 
noutron  or  gamma  ray  tcattoring  indkotot 
dampnott  and  dontity  of  dirt 


^  mfmkAtmt*  mi  C 

pNTROLS  CORPORATION  l  l .  N  Y.  Im  Cd 

A  Subsidiary  of  Fairchild  Camara  and  Instrumant  Corporation 
Potontiomotars  •  Gyros  •  Prtssuro  Trantductrs  •  Accaloromottrs 


CIRCLI  2S  READIRS  SERVICE  CARD 
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At  Temco,  the  integration  of  diverse  skills 
vy^orks  to  create  unusual  capabilities  for  the 
aircraft,  missile  and  electronic  industries. 

This  coordination  of  specialties  in  a  team  effort 
is  a  majbr  reason  why  Temco  is  well 
respected  as  a  source  of  prime  weapons 
systems  and  recognized  as  one  of  the  nation's 
most  efficient  sub-contract  and  overhaul  agencies. 

Temco's  combined  talents  are  being  applied 
continuously  to  the  development  of  new 
materials,  processes  and  production  techniques. 
In  the  field  of  high  temperature  structures, 
integration  of  skills  has  resulted  in  an 
outstanding  development  —  Temcombing  —  the 
company's  own  unique  process  for  fabricating 
stainless  steel  honeycomb.  Temcombing 
permits  panels  of  virtually  unlimited  size,  thus 
reducing  weight  and  critical  tolerance  errors. 

In  short,  this  new  Temco  development  is 
the  fastest,  most  advanced,  most  economical 
method  for  brazing  stainless  sandwich 
developed  to  date  —  a  notable  example  of 
Temco's  ability  to  extend  capabilities. 

Temco's  ability  to  design,  tool  and  produce  the 
total  package  plus  the  capability  to  go 
beyond  the  immediate  problem  have  given 
the  spacecraft  industry  good 
reasons  to  team  up  with  Temco. 


SYSTEMS  MANAGEMENT 


ENGINEERING 


DEVELOPMENT 


PRODUCTION 


AIRCRAFT  •  MISSILES  •  ELECTRONICS 
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CHOOSE  THE  TYPE  THAT  BEST  FITS  YOUR  APPLICATION  FROM  THE  COMPLETE  LINE  OF  QUALITY 

©iHiMDirr 

'TAN-O-Min"  TANTALUM  CAPACITORS 


AIL  UMTS  SHOWN  IN  ACTUAL  liZt 


•  Stability  of  Electrical  Characteristics  •  Long  Shelf  and  Operating  Life 

•  Excellent  Performance  Under  Temperature  Extremes  (— 55'^C  to  +  85°C) 


Ohmite  oflers  you  a  complete  line  of  quality  tantalum 
capacitors  including  three  types  .  .  .  all  available  from 
stock  in  reasonable  quantities.  SERIES  TS  POROUS  SLUG- 
TYPE  TANTALUM  CAPACITORS  employ  a  porous 
anode  of  sintered  tantalum  sealed  into  a  fine  silver  case, 
externally  uninsulated.  Size  “U”  unit  offers  a  range  of 
1.7S  microfarads  to  30  microfarads.  Working  voltages 
to  1 25  are  available,  depending  upon  capacity.  These 
capacitors  are  polar  units  intendtMl  for  d-c  applications. 
BULLETIN  159. 

SERIES  TF  FOIL-TYPE  These  capacitors  are  tantalum  foil, 
electrolytic  units  for  low-voltage,  a-c  and  d<  applications. 
Three  sizes  now  available;  .25  to  140  mfd  over-all  capaci¬ 


tance  range.  Standard  tolerance  is  ±20%.  Working  volt¬ 
ages  up  to  150.  Polar  and  nonpolar  units  available. 
BULLETIN  152. 

SERIES  TW  WIRE-TYPE  TANTALUM  CAPACITORS  These 
Mylar*  insulated,  subminiatuit,  wire-type  units  feature 
greater  capacitance  per  unit  volume,  lower  leakage  cur¬ 
rent  and  power  fabtor,  and  small  capacitance  drop  at 
extremely  low  temperature  as  compai^  to  other  kinds 
of  electrolytics.  Ultrasmall  for  low-voltage,  d-c,  transis¬ 
torized  electronic  equipment.  Available  in  nine  subminia¬ 
ture  sizes;  .01  to  80  mfd  over-all  capacitance  range. 
Smallest  size  is  .080  x  .203  inch;  largest  is  .134  x  .812 
inch.  BULLETIN  148. 


QOAIITT  CMURMsats 


©InlMDITi^Manufacturing  Company 


3610  Hewonl  Street,  SkeUe,  lllinels 


RESISTORS  EOAYS  TAP  SWITCmS  RHEOSTATS  TANTALUM  CAPACITORS  R.  P.  CHOKES  VARIAUE  TRANSFORMERS  MOO« 
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MILITARY  ELECTRONICS  SPENDING  Fiscal  Years  1960-1959 

Expenditures  (Shipments)  New  Appropriation  Requests 

(in  $  Billions)  (in  $  Billions) 


FY  '60 

FY  '59 

FY  '60 

FY  '59 

Aircraft  Electronics . 

1.7 

1.6 

1.6 

1.6 

Missile  Electronics  . 

1.3 

1.2 

1.0 

1.1 

Shipborne  Electronics . 

0.144 

0.126 

0.117 

0.180 

Other  Electronics  &  Communications 

1.1 

0.735 

1.4 

1.2 

R&D  Electronics  . 

0.650 

0.575 

0.675 

0.650 

Total  Military  Electronics . 

4.9 

4.2 

4.8 

4.7 

Total  Military  . 

14.6 

14.2 

14.4 

15.3 

H«r*'t  a  breakdown  of  incrootot  in  Pontogon  program!  that  produco  big  contracts  and  subcontracts  for  aUctronics  firms 

Budget:  Record  $  for  Us 

Federal  military  electronics  spending  for  fiscal  1 960  will  hit  $4.9  billion 
—about  1 7  percent  over  current  rate.  Electronics  and  astronautic  proj¬ 
ects  are  key  programs  being  pushed 

WASHINGTON  —  The  Defense  tronic  equipment  by  federal  civil-  of  aircraft,  missiles,  and  related 
Dept,  budget  for  fiscal  1960,  start-  ian  agencies  will  also  be  boosted,  equipment  total  $2.1  billion  for 
ing  next  July  1,  lays  out  plans  for  The  acceleration  of  civilian-  next  year,  $200  million  under  this 
spending  some  $4.9  billion  on  mili-  directed  space  exploration,  fed-  year’s  volume  of  new  orders, 
tary  electronics — a  record  rate  eral-financed  modernization  of  the  But  the  amount  earmarked  for 
running  roughly  17  percent  over  nation’s  civil  airways  system,  and  major  electronics  will  rise  from 
current  spending.  the  growing  use  of  electronic  $124.4  million  to  $160.3  million. 

The  sum — reflecting  the  rate  of  data-processing  machines  by  the  Funds  will  be  spent  on  new  air 
shipments  from  producers  and  re-  government  in  general,  are  key  search  radars;  advanced  subma- 
search  and  development  effort — is  factors  in  the  over-all  rise  in  rine-borne  communications  gear; 
based  on  unofficial  Pentagon  esti-  Washington’s  stepped-up  elec-  variable-depth  underwater  sound 
mates  that  25  percent  of  aircraft  tronic  buying.  equipment  for  submarine  detec- 

production,  35  percent  of  missile  e  •  '  i  surface  vessels;  and  new 

production,  9  percent  of  shipbuild-  ervices  ans  electronic  countermeasure  gear 

ing.  and  25  percent  of  R&D  costs  •  Army — Plans  to  buy  $1.4  bil-  with  “unique  capabilities.’’ 

involve  electronic  equipment.  lion  worth  of  military  hardware —  •  Air  Force — New  orders  for 

Over-all,  next  year’s  defense  $100  million  more  than  this  year,  aircraft  will  drop  from  $4.7  bil- 
budget  totals  $40.9  billion  in  ex-  Of  this  sum,  $538.3  million  is  ear-  lion  to  $4.6  billion — with  an  in- 
penditures,  up  $145  million  over  marked  for  missiles — of  which  35  creasing  chunk  of  the  dollar 
the  current  rate  of  spending,  percent  is  likely  to  be  spent  on  elec-  (roughly  25  percent)  to  be  spent 
Electronics  stands  out  with  mis-  tronic  apparatus.  on  airborne  electronics.  Missile 

sile  and  astronautic  projects  as  Although  the  Army  doesn’t  orders  will  be  pushed  from  $1.2 
the  key  programs  to  be  pushed  break  down  its  other  hardware  billion  to  $2.6  billion  —  with 

in  fiscal  1960.  purcha.ses  by  item,  its  procure-  roughly  35  percent  earmarked  for 

The  outlook  is  for  a  congres-  ment  program  includes  increased  electronics, 

sional  drive  to  tack  on  extra  funds  sums  for  fire-control  equipment.  New  orders  for  ground  com- 

to  the  new  defense  budget.  Elec-  airborne  electronic  gear,  ground  munications  and  electronics  will 
tronic  items  are  certain  to  figure  communications  .systems,  radar  rise  from  $710.2  million  this  year 
prominently  in  any  push  for  more  warning  equipment,  data-process-  to  $870.4  million.  At  least  one- 
military  money,  ing  machines,  and  other  types  of  third  of  ground  electronic  pro- 

In  addition  to  the  Pentagon’s  both  fixed  and  portable  electronic  curement  funds  will  go  for  the 

plan  for  increased  electronic  equipment.  Ballistic  Missile  Early  Warning 

spending,  procurement  of  elec-  •  Navy — Plans  for  procurement  and  Sage  air  defen.se  system. 
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How  the  COPPER  METALS  can  often  help 
you  resolve  the  dilemma  of  ••• 

MINIATURIZATION 

VS. 

TEMPERATURE 

The  miniaturization  of  many  electronic  components  and  systems 
has  precluded  many  of  the  old  materials  of  design  —  but  not  copper* 

The  centuries-old  properties  of  the  copper  metals  seem  to  become 
more  important  and  more  useful  with  each  new  design  achievement. 

Control  circuits  and  connections  must,  of  course,  be  miniaturized 
along  with  components,  and  here  copper's  conductivity  is  vital.  Also,  the 
resultant  problems  of  temperature  and  production  are  bringing  new 
importance  to  other  properties  of  copper  and  its  alloys: 

At  higher  ambient  and  operating  temperatures,  chemical  stability 
becomes  critical.  High-purity  copper  or  one  of  the  special  corrosion-, 
resistant  alloys  often  solves  the  problem.  Copper's  thermal  conductivity 
is  often  used  to  protect  delicate  parts  from  high  temperatures,  and  to 
reduce  electrical  conductivity  losses  due  to  higher  operating  temperatures 

In  production,  the  good  joining  properties  of  copper  become  essential* 
Connections  can  be  resistance-welded  without  melting  the  minute  parts, 
or  readily  dip  soldered  or  spot  soldered.  Ductility  helps,  too.  Many  appli¬ 
cations  depend  on  thin-gage  copper  foil  that  must  be  uniform  in  thickness 
and  free  of  discontinuities. 

For  these  reasons,  the  copper  metals  are  making  news  in  this  era  o^ 
smaller  sizes  and  higher  temperatures.  On  the  following  pages  are  a  few 
examples. •• 
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TURNS /IN* 


COPPER  meets  both  size 


REDUCED  ONE-THIRD.  Ribbon-type  wafer  coil,  assembly  of  coils  with  soldered  leads  brought  out,  and  assembled  trans¬ 
former  with  leads  connected  directly  to  the  terminal  board  -  all  shown  actual  size.  Copper  ribbon  decreases  weight  and 
volume  of  the  transformer  by  about  one-third  because  of  its  high  conductivity  and  optimum  stacking  factor. 


COMPARISON  OF  TURNS/ AREA  FACTORS  of 

copper  and  aluminum  foil  equivalent  to  No.  30 
AWG  magnet  wire.  Copper  ribbon  permits 
significant  miniaturization,  and  increases  the 
efficiency  of  the  transformer  at  the  higher  am¬ 
bients  caused  by  miniaturization. 


Design  Problem- 
Miniature  foil  transformer 

Miniaturization  of  transformers  is  brought  to  the  level  of 
other  system  components  by  the  use  of  ultra-thin  gage 
copper  ribbon  as  a  conductor.  The  design  requirements 
included  a  one-third  reduction  in  size  and  weight,  ability 
to  withstand  the  resultant  higher  operating  temperature, 
and  mechanized  production.  The  answer  called  for  high- 
purity  rolled  copper. 

This  coppier  has  the  tensile  strength  (57,000  psi)  and 
ductility  to  make  ultra-thin  ribbon  practical.  It  is  avail¬ 
able  in  production  quantities  in  gages  as  thin  as  .0005". 
It  can  be  wound  into  wafer  coils  with  an  exceptionally  high 
space  factor.  High  electrical  and  thermal  conductivity  are, 
of  course,  also  important,  as  are  the  high  melting  point 
and  oxidation  temperatures  of  the  metal.  (Photo,  and 
graph  courtesy  American  Machine  &  Foundry  Company) 


DMign  Problem — Printad  circuits 

THE  BASIS  OF  MINIATURIZATION  is 
frequently  a  printed  circuit.  You  need  a  good 
electrical  conductor,  of  course,  with  good  bond¬ 
ing  properties,  uniform  thickness  and  freedom 
from  impurities  or  discontinuities.  Here,  again, 
copper  plus  imagination  meet  the  design  re¬ 
quirements.  Copper’s  soldering  properties  sim¬ 
plify  production,  too.  The  photo  shows  the 
back  of  a  printed  circuit  after  automatic  dip 
soldering. 
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and  temperatutB  requirements 

Materials  Problem** 

Strength  vs.  temperatur* 

STRENGTH  RETENTION  AT  ELEVATED 
TEMPERATURES  is  improved  by  the  addition 
of  small  amounts  of  silver,  chromium  or  zirconium 
to  electrolytic  copper.  Applications  include  wind¬ 
ings,  collector  rings,  commutators  and  other  parts 
subject  to  heavy  loads  or  high  ambients,  where 
both  conductivity  and  strength  are  important.  The 
graph  represents  strength  tests  of  silver-bearing 
copper  strips,  cold-rolled  to  a  temper  approxi¬ 
mately  that  of  hard-drawn  rectangular  bus  bar. 

Dssign  problem— High  temperature  wire 

700  to  800*  F  is  the  operating  range  of  a  Teflon-insulated  wire 
recently  announced  by  Aero- Marine  Development  Corporation. 
For  dependable  performance,  the  conductor  had  to  have  good 
impact  strength  and  creep  resistance.  It  could  not  deteriorate  at 
high  temperatures.  The  answer  was  oxygen-free,  high-conductivity 
copper.  Its  good  high  temperature  characteristics  are  enhanced 
by  its  freedom  from  oxygen  traces.  This  purity,  protected  by  im¬ 
pervious  Teflon,  eliminates  oxidation  and  scale  formation  and 
reduces  conductivity  losses. 

D«slgn  problem*mlnlmum  weight, 
minimum  bulk  connections 

FLAT,  FLEXIBLE  50-conduc¬ 
tor  wiring  harness  of  Tape  Cable. 

This  tape  weighs  only  2Vi  pounds 
per  100-ft.  roll.  The  standard  size 
of  each  of  the  rectangular  copper 
conductors  in  the  tape  is  0.0015 
in.  by  0.03  in.  Conductivity,  duc¬ 
tility  and  good  high-temperature 
characteristics  are  vital  with  such 
small  cross  sections. 


Design .  Problem— Yours 

Whenever  you  need  a  multi-fimction  material  —  for  miniaturization  plus  temperature  stability,  for  reliability 
plus  workability,  you  should  investigate  the  copper  metals.  The  Copper  &  Brass  Research  Association,  420 
(Lexington  Avenue,  New  York  17,  New  York,  will  be  happy  to  cooperate  in  your  investigation. 


THERE^S  A  NEW  ERONTIER  IN,,. 

I 

f  ^  ^  ’ 
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IMMEDIATE 

DELIVERY! 


ON  %'and  ’A'o.d. 


A/o/i  -Maghefic 


1t>«  TYPi  303  STAINlltS 

UNIVERSAL  JOINTS  | 


Manufacturers  of  electronic 
equipment  have  come  to  de¬ 
pend  on  Curtis  for  precision- 
made  non-magnetic  universal 
joints  of  18-8  Type  303  stainless 
steel,  in  the  sizes  most  fre¬ 
quently  used  in  the  industry. 
Other  sizes  are  also  readily  avail¬ 
able;  also  bronze  joints. 

Curtis  joints  tenefit  by  a 
rigid  insistence  on  uncom¬ 
promising  inspection  and  qual¬ 
ity  control  at  every  stage  of 
manufacture,  insuring  mini, 
mum  backlash. 

Curtis  torque  and  load  rat¬ 
ings  are  entirely  dependable, 
since  they  are  based  on  con¬ 
tinuous  testing  under  actual 
operating  conditions. 

Not  sold  through  distribu¬ 
tors.  It  will  be  to  your  ad¬ 
vantage  to  write  or  phone 
(REpublic  7-0281)  for  free 
engineering  data  and  price  list. 


CURTIS  1 


UNIVEIISAL  JOINT  CO.,  INC. 

If  Mml*  Avm««.  SsrlasWsW,  Mm§$. 


A  MANUFACTURER  OF 
UNIVERSAL  JOINTS  SINCE  1919 


New  Electronic  Gear 

Sales  of  equipment  for  pleasure  craft 
have  soared  230  percent  in  5  years.  For 
'59:  New  key  market,  design  trends 


Trontsiftoriivd  20-w  unit  if  Rayttiuon'i  rodlotvfophon*.  Depth  sounder  it  on  ripht 


New  YORK — A  close  look  at  the 
new,  impressively-styled,  electronic 
marine  gear  shown  at  the  49th  Na¬ 
tional  Motor  Boat  Show  here  in  the 
Coliseum  last  week  reveals  a  num¬ 
ber  of  important  market  and  design 
trends. 

Industry  has  no  doubts  about  the 
continued  expansion  of  all  sectors 
of  the  marine  market — ocean  ves¬ 
sels,  pleasure  boats,  commercial 
fishing  vessels  and  work  boats. 
Faith  in  new  business  is  shown  by 
the  expanded  product  lines  exhib¬ 
ited  by  established  marine  gear 
firms  and  by  the  number  of  new 
firms  that  have  entered  the  field. 

Most  of  the  gear  on  display  at 
the  show  was  designed  for  the  ever¬ 
growing  fleet  of  pleasure  boats. 
Boat  sales  in  this  category  have 
jumped  130  percent  over  the  past 
five  years  and  electronic  equipment 
for  them,  almost  double  that. 

Sees  Safes  Boost 

Bendix  pegs  industry’s  gross 
from  the  recreational  boat  market 


last  year  at  $10  million — mainly  for 
sonar,  radiotelephones,  radio  direc¬ 
tion  finders,  radar  and  autopilots. 
Increase  expected  this  year:  15 
percent. 

Bendix  also  predicts  a  big  jump 
in  sales  to  the  commercial  fishing 
business,  particularly  for  radar  and 
special  sonar. 

Reasons  for  the  large  buildup  in 
the  pleasure  boat  market  include: 
bigger  incomes,  fact  that  banks  will 
now  finance  boats,  and  the  improved 
power  of  new  outboard  motors. 

Increased  performance  of  out¬ 
boards  has  widened  the  small  boat 
market.  Expensive  inboards  are  no 
longer  a  requisite  for  high-per¬ 
formance  boating. 

A  healthy  interest  in  both  safety 
and  convenience  has  helped  build 
up  electronic  sales  in  the  recrea¬ 
tional  field,  as  well  as  the  other 
categories.  Free  courses  offered  by 
the  U.  S.  Power  Squadrons  and  the 
U.  S.  Coast  Guard  have  made  many 
private  owners  safety  conscious. 

Since  outboards  make  up  71  per- 
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for  Boats 


cent  of  the  current  pleasure  boat 
fleet,  designers  have  focused  their 
attention  on  that  market.  Here  are 
some  features  the  small  boat  owner 
wants  in  electronic  equipment  de¬ 
sign,  and  is  getting: 

Smart  styling  and  simple  “one 
knob”  operation  are  necessary  for 
sales.  Increased  number  of  women 
buyers,  or  buyers  influenced  by 
women,  has  turned  thumbs  down  on 
drab,  functional  black  boxes. 

Less  Maintenance 

Other  features  being  stressed  in¬ 
clude  miniaturization  and  reliabil¬ 
ity.  Transistorization  has  made 
possible  small,  lightweight  gear 
that  is  detachable  and  portable. 
Maintenance  needs  are  also  fewer. 

Power  requirements  are  kept  low 
to  reduce  drain  on  the  boat’s  bat¬ 
tery,  Also  popular  with  buyers  are 
self-contained  units  equipped  with 
their  own  batteries. 

Most  exhibiting  firms  are  offer¬ 
ing  radiotelephones,  neatly  de¬ 
signed,  lightweight,  and  some  of 
them  transistorized.  Raytheon, 
showing  12  new  electronic  prod¬ 
ucts,  is  expecting  large  volume 
sales  from  radiotelephones  and 
from  the  firm’s  new  low-priced 
depth  sounder  and  recorder.  Ray¬ 
theon  is  also  offering  for  the  first 
time  an  electronic  automatic  pilot. 

RCA  named  four  products  that 
should  bring  in  big  sales:  8-lb 
radiotelephone,  22-lb  depth  re¬ 
corder,  electronic  megaphone  and 
transistorized  radio  direction 
finder. 

Bendix  is  offering  at  lea.st  eight 
new  or  improved  products  includ¬ 
ing  autopilot,  depth  recorders, 
radiotelephones,  portable  gener¬ 
ators  and  inverters  and  a  short- 
range  radar  indicator. 

Aiming  at  the  new'  outboard  mar¬ 
ket,  Sperry  is  offering  a  low-priced 
radio  direction  finder  and  a  5-in 
radar  that  will  retail  for  around 
$1,495.  Future  plans  include  a  3-in 
radar  scope  that  will  sell  for  under 
$500.  For  larger  boats,  Sperry  is 
offering  a  38-lb  loran  unit  with  a 
3-in  scope,  a  new  autopilot  and  an 
engine  analyzer. 


•KFOItC  ...  3  liiijiijiii'tf! 
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who  Is  growing  faster 


than  his  associates 


STRICTLY  IN  CONFIDENCE . . . 

If  you  would  like  to  explore  the  growth  possibilities 
for  yourself,  please  send  your  resume  to  Mr.  Allen 
Moorhead,  RAYTHEON  MANUFACTURING 
COMPANY,  Semiconductor  Division,  150  Califor¬ 
nia  Street,  Newton  58,  Mass. 


News  about  i 

RAYTHEON’S  , 

SEMICONDUCTOR  DIVISION^  the  place  for  the  man 


Bright  Field  4 


Interference 


INTERFERENCE  FRINGES  ar«  useful  in  determining  slight  changes  in  elevation 
and  measurement  of  thin  coatings  such  as  those  that  might  be  laid  down  by 
vacuum  evaporation.  The  above  photomicrographs  (112x)  show  gallium  diffused 
silicon  used  in  making  Raytheon  diffused  base  NPN  silicon  high  frequency 
transistors.  The  silicon  is  at  the  bottom  of  each  picture.  The  depth  of  the 
gallium  penetration  is  .0007”.  The  height  of  the  jurKtion  step  after  etching  is 
.0000088".  The  bright  field  picture  shows  how  the  junction  looks  rwrmally  under 
a  metallurgical  microscope.  The  interference  picture  shows  how  this  same 
Junction  looks  under  an  interfererKe  microscope. 


Here  is  where  transistors  were  first  mass- 
produced  to  open  up  the  fast-growing  semi¬ 
conductor  industry  ...  where  a  major 
“all-out  push”  is  under  way  . . .  where  1,008 
new  people  were  added  in  the  last  half  of 
1958  . . .  where  220,000  sq.  ft.  of  new  modem 
facilities  are  being  added  . . .  where  manage¬ 
ment  says:  “Here  are  the  tools  you  asked 
for!”. . .  where  men  with  growth  potential 
play  a  recognized  role. 

In  the  major  league  now  with  a  broad  line, 
Raytheon’s  Semiconductor  Division  will  con¬ 
tinue  to  be  a  leader  in  the  research,  engineer¬ 
ing  and  manufacture  of  semiconductors. 

For  the  man  who  is  growing  faster  than  his 
present  associates  and  who  seeks  diversified 
assignments,  there  are  exciting  growth  oppor¬ 
tunities  in: 

•  Device  Design  and  Development 

•  Material  Development 

•  Product  Design 

•  Product  Evaluation 


•  Mechanization 


•  Automatic  Electronic  Testing 

•  Application  Engineering 

If  you  are  looking  for  a  place  to  grow  faster, 
there’s  plenty  of  elbow-room  for  you  at 
Raytheon’s  Semiconductor  Division. 


“The  place  for  the  man  who  is  growing  faster. . ." 

SEMICONDUCTOR  DIVISION  of 


Excellence  in  Electronics 
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COORS  TECHNIQUE  PRODUCES  UNIFORM  PARTS 
WITH  NO  HIDDEN  VOIDS  OR  INTERNAL  STRESSES 


Design  uncertainties  of  ceramic 
strength  and  unformity  are  completely 
eliminated  by  the  use  of  Coors  Alumina 
Ceramics  formed  by  the  hostalic  l*rO' 
cess*.  There  are  no  variations  in  proper¬ 
ties  between  one  ceramic  part  and 
another.  This  is  the  only  ceramic  form¬ 
ing  technique  that  can  guarantee  uni¬ 
formity  between  ceramic  parts. 

Outside  of  the  spark  plug  held, 
Coors  has  pioneered  in  isostatically 
forming  high  alumina  ceramics.  In  this 
forming  technique,  blanks  are  initially 
produced  by  pressing  dry,  unbred 
powder  in  a  rubber  mold  under  high 


hydraulic  pressure.  An  accurate  inside 
contour  can  be  formed  by  pressing  the 
powder  around  a  metal  arbor.  The  uni¬ 
form  pressure  from  all  directions  pro¬ 
vides  uniform  compactness  and  com¬ 
plete  homogeneity.  The  final  outside 
shape  isformed  by  machining  the  blanks. 

In  a  wet  process,  the  ceramic  parts, 
once  formed,  must  be  dried.  This  drying 
action  causes  hidden  stresses  to  develop. 
And  finally,  the  volume  occupied  by 
the  water  is  replaced  by  air,  forming 
hidden  voids  and  weak  spots. 

Since  the  powdered  ceramic  material 
used  in  the  Isostatic  Process  is  dry  be¬ 


fore  it  is  formed,  the  machined  blanks 
go  directly  into  the  high  temperature 
kilns.  Unpredictable  drying  necessary 
in  wet  processes  is  thus  eliminated. 

With  Coors  Alumina  Ceramic  parts 
made  by  the  Isostatic  Process,  the  en¬ 
gineer  can  accurately  design  for  me¬ 
chanical  and  electrical  properties — an 
impossibility  with  any  ordinary  meth¬ 
ods  of  forming  ceramic.  For  complete 
mechanical  and  electrical  properties, 
send  the  coupon  below.  Parts  to  test  your 
design  will  be  furnished  at  nominal  cost. 

’CoOTt  Porrelain  Company  oprralfs  under  Ueensa 
for  this  palrnlfd  proceu  from  Champion  Spark 
Plug  Company,  Toledo,  Ohio. 


COORS  PORCELAIN 
COMPANY 


COORS  PORCELAIN  CO.,  SOO  9th  St.,  OoM«n,  Colo. 

PtoOM  Mnd  nw  dotoiWd  Svilotio  1055-A  on  Cooft  High  Strongl 
Alomlno  Coranne*  and  Coon  monufoctwring  focilMo*. 
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CERAMICS 
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This  is  on  unretouched  photo  of  a  broken  3"  thick  section 
of  high  alumina  ceromic,  formed  by'  the  conventional 
wet  process.  It  clearly  shows  typical  voids  and  hidden 
stress  potterns  inherent  in  all  conventionally  made,  wet 
process  ceramic  parts. 


This  is  on  unretouched  photo  of  a  broken  3"  thick  section 
of|  Coors  high  aluminp  ceramic,  formed  by  the  Isostalic 
Process.  It  fractured  smoothly  and  shows  a  completely 
homogeneous  structure.  There  are  obviously  no  voids  or 
hidden  stresses  to  cause  failure. 


Manufaduron  ot  High  Slrongih  Alomlno  Coromkt 
OOIDIN,  COLOKADO 


/ 


New  Indium-Bonded 


Computer  Diode  Design 

Proves  More  Reliable 


The  diemelet  of  the  whitkef  ia 
atw  CBS-Hytron  indium-bonded 
diodes  it  l.i  limes  that  of  olhei 
bonded  diodes.  And  the  sharp 
point  of  the  whisker  it  pressed 
aiainst  the  fermanium  under  a 
force  32  times  (reater.  This  re¬ 
suits  in  a  contact  pressure  of 
about  400.000  pounds  pet  square 
inch.  More  positive  contact  is  as¬ 
sured  durini  manufacture,  in¬ 
stallation  and  use. 


Now  49  types 


HIGH  REVERSE  RESISTANCE 


Computer  diodes  must  be  reliable  .  .  . 
with  a  small  fraction  of  1%  failures. 
Opens  and  shorts  usually  account  for 
the  majority  and  CBS-Hytron  indium- 
bonded  junction  diodes  are  designed  to 
eliminate  them.  That  they  do  is  proved 
daily  by  CBS-Hytron  shock  and  vibra¬ 
tion  tests  more  severe  than  military 
tests.  And  by  freedom  from  failure  in 
actual  equipment. 


Min. 

Peak 

Fprwaid 

Reverse 

MA@  -l-IV 

Volts 

Tirpd 


HIGH  CONDUCTANCE 

1NM7  tiO 

1N273  too 

1N279  too 


GENERAL  PURPOSE 

INSS  I  to  I 


HIGH  VOLTAGE 


ELEVATED  TEMPERATURE 


CBS-HYTRON,  Semiconductor  Operations 
A  Division  of  Columbia  Broadcasting  System.  Inc 


Many  types  have  been  added  to  meet  growing  demand 
for  these  inherently  more  rugged  and  reliable  diodes. 
Check  the  49  types  in  six  major  classifications.  Order  the 
ones  you  need ...  or  write  for  Bulletin  El-314  giving  com¬ 
plete  data  . .  .  today. 


semiconductors 

'  \ 

More  reliahlf'  products  through  Adoauccd-H ugi nceri t)g  ' 

Snirx  s  Lowell.  Mass..  900  Chelmsford  St  Glenview  4  0446  •  Newark,  N.  J..  j2  Green  SI . 

MAiket  3  5832  •  Melrose  Park.  Ml..  1990  N  Mannheim  Rd  .  EStebrook  9  2100 

*  Los  Angeles.  Calif.,  2120  S  Garfield  Ave  .  RAymond  9  9081 
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Soviets  Rush  Computers 

Seven-year  plan  calls  for  rise  in  unit  output 
by  4V2  times;  cybernetics  stressed 


Soviet  computer  manufacture 
will  increase  more  than  4J  times 
by  1965,  Tass  said  recently  in  re¬ 
porting  new  details  of  the  USSR’s 
seven-year  economic  plan.  This  goal 
is  said  to  be  the  pace  required  to 
meet  the  automation  requirements 
set  forth  by  Premier  Khruschchev. 

To  achieve  this,  the  Russians  are 
leaning  heavily  on  theory  as  they 
have  in  the  earth  satellite  race.  In 
fact,  Tass  says  that  the  principal 
means  of  “achieving  100  percent 
automation  in  various  branches  of 
industry  and  transport  services” 
will  be  “a  comprehensive  theory  of 
cybernetics.”  The  USSR  Academy 
of  Sciences  is  now  working  on  the 
theory, 

“Self-adjusting  systems,  designed 
on  the  basis  of  the  theory,”  says 
Tass,  “will  be  able  to  analyze  the 
mo  it  intricate  processes  and  to  in¬ 
dicate  the  most  economical  oper¬ 
ating  conditions  to  the  performing 
parts. 

“A  small  number  of  devices,  re¬ 
placing  the  ever-increasing  num¬ 
ber  of  instruments  controlling 
.separate  values,  will  control  a 
single  composite  index  such  as  the 
specific  consumption  of  raw  ma¬ 
terial,  efficiency  or  the  quality  of 
the  finished  product.” 

Railroad  Uses 

Report  suggests  the  Russians  are 
moving  faster  than  the  U.  S.  in  re¬ 
placing  train  engineers  with  con¬ 
trol  devices  and  slow'er  in  applying 
large-scale  electronic  control  sys¬ 
tems  for  railroads. 

This  year,  says  Tass,  under¬ 
ground  and  suburban  electric 
trains  will  be  run  by  “automatic 
drivers”  as  the  first  step  in  auto¬ 
mating  transportation.  Next  trans¬ 
portation  application  of  cybernetics 
will  be  electronic  controls  for  loco¬ 
motives  and  freight  yards. 

High-speed  electronic  computers 
designed  for  more  than  10,000 
arithmetical  operations  a  .second, 
and  with  a  bigger  memory  than 
present  units,  will  be  manufactured 


“on  a  large  scale,”  says  Tass.  One 
such  machine  is  said  to  be  operat¬ 
ing  at  the  computer  center  of  the 
Academy  of  Sciences. 

High-Speed  Computers 

General-purpose  computers  ca¬ 
pable  of  20,000  and  100,000  opera¬ 
tions  a  second  are  also  contem¬ 
plated,  along  with  even  faster  spe¬ 
cial-purpose  computers. 

Cybernetic  theory  will  be  ap¬ 
plied  most  widely,  according  to 
Tass,  in  steel  making,  power  engi¬ 
neering,  chemical  plants  and  trans¬ 
port. 

Steel-sheet  rolling  mill  applica¬ 
tion  is  planned.  Electronic  controls 
will  operate  flying  shears  used  for 
trimming  metal  and  will  eliminate 
waste.  Ingot  pit  operations  w’ill 
also  be  computer-controlled,  says 
Tass,  with  10  parameters  taken 
into  account  by  a  cybernetic  ma¬ 
chine. 

Stereo  Record 
Standards  Set 

Standards  for  stereophonic  rec¬ 
ords  have  now  been  approved  by  the 
board  of  directors  of  the  Record 
Industry  As.sociation  of  America. 

Definition  arrived  at  by  the 
group  is: 

“A  true  stereophonic  disk  record 
has  two  distinct  orthogonal  modu¬ 
lations  derived  from  an  original 
live  recording  in  which  a  minimum 
of  two  separate  channels  were  em¬ 
ployed.” 

The  association’s  engineering 
committee  further  recommends 
that  all  steret)  disks  conforming  to 
RIAA  .specs  be  identified  as  such  on 
the  label  or  the  record  jacket. 

Association  spokesmen  say  many 
manufacturers  will  emphasize  the 
distinction  between  stereo  and 
monaural  disks  by  also  using  labels 
reading  “monophonic”  or  “mon¬ 
aural”  for  single-channel  records 
they  make. 


TRANSISTORIZED 

D-855 

GAUSSMETER 


•  Complete  portability  for  use  in  field 
or  lab 

•  Reads  flux  fields  up  to  30,000  gauss 

•  Can  be  equipped  to  read  Earth’s 
field  flux  density 

•  Probe  is  only  .025"  thick 

•  Active  area  of  probe  .01  square 
inches 

•  Fully  transistorized 

•  Power  Supply;  selective  from  105- 

125  volt  50-60  cycle 
line  or  internal  bat¬ 
teries 

•  Net  weight;  8-3/4  lbs. 

•  Overall  size;  13-1/2"  high,  8-3/4" 
wide,  7-1/4"  deep 

Precision  built,  completely  transis- 
!  torized,  the  new  D-855  Gaussmeter  ac- 
j  curately  measures  flux  density  and  de¬ 
termines  "flow”  direction.  Ideal  for 
measuring  and  locating  "stray  fields", 
plotting  variations  in  strength  and 
checking  production  lots  against  a 
standard.  It's  simple  to  operate.  The 
Dyna  D-855  doesn’t  require  jerk  or 
pull,  gives  no  ballistic  reading.  Can 
be  operated  in  the  field  with  batteries 
which  are  enclosed  in  rugged  protec¬ 
tive  carry  case.  This  is  an  improved 
version  of  the  pioneering  D-79  Gauss¬ 
meter  (Pat.  #2,707,769)  which  has 
modernized  magnetic  flux  measurement 
for  the  past  six  (6)  years. 


DyNA-£MPIRE  he 

)07i  STEWART  AVE  GARDEN  CITY  N  Y 
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MEETINGS  AHEAD 

Jan.  29-30:  Long  Distance  Transmis¬ 
sion  by  Wavegruides,  Institution  of 
Electrical  Engineers,  London,  Eng¬ 
land. 

Feb.  1-6.  American  Institute  of  Elec¬ 
trical  Engineers,  Winter  General 
Meeting,  Statler  Hotel,  N.Y.C. 

Feb.  12-13:  Transistor  &  Solid-State 
Circuit  Conf.,  AIEE,  PGCT  of  IRE, 
Univ.  of  Penn.,  Philadelphia. 

Feb.  12-13:  Electronics  Conference, 
AIEE,  IRE,  ISA,  CPS,  Eng.  Soc. 
Bldg.,  Cleveland. 

Feb.  16-20:  Western  Audio  Conven¬ 
tion,  Audio  Eng.  Soc.,  Biltmore 
Hotel,  I.K)s  Angeles. 

Mar.  3-5:  Western  Joint  Computer 
Conf.,  AIEE,  ACM,  IRE,  Fairmont 
Hotel,  Los  Angeles. 

Mar.  5-7:  Western  Space  Age  Conf. 
and  Exhibit,  L.  A.  Chamber  of  Com¬ 
merce,  Great  Western  Exhibit  Cen¬ 
ter,  Los  Angeles. 

Mar.  15-18:  National  Assoc,  of  Broad¬ 
casters,  Annual  Convention,  Conrad 
Hilton  Hotel,  Chicago. 

.Mar.  23-25:  Flight  Testing  Conf., 
ARS,  Daytona  Beach,  Fla. 

.Mar.  23-26:  Institute  of  Radio  Engi¬ 
neers,  IRE  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
New  York  City. 

.Vlar.  26:  Quality  Control  Clinic, 
ASQC,  Univ.  of  Rochester,  Roch¬ 
ester,  N,  Y. 

.Mar.  31- Apr.  2:  Millimeter  Waves 
Symposium,  Polytechnic  Inst,  of 
Brooklyn,  USAF,  ONR,  IRE,  USA 
Signal  Research,  Engineering  Socie¬ 
ties  Bldg.,  N.Y.C. 

Apr.  5-10:  Nuclear  Congress,  spon- 
.sored  by  over  25  major  engineering 
and  scientific  societies.  Public  Audi¬ 
torium,  Cleveland. 

Apr.  13-15:  Protective  Relay  Conf., 
A  &  M  College  of  Texas,  Depart¬ 
ment  of  Electrical  Engineering,  Col¬ 
lege  Station,  Tex. 

Apr.  14-15:  Industrial  Instrumenta¬ 
tion  &  Control  Conf.,  PGIE  of  IRE, 
Armour  Research  Foundation,  Illin¬ 
ois  Inst,  of  Tech.,  Chicago. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  78. 


SPECIFICATIONS 


50  ohm^ 
Coaxial  Line  .| 

S-WATT  LOAD 

RESISTORS 


b;  In  measurements  of  50-ohm  coaxial  sys- 
1/  terns,  the  Bird  5-watt  coaxial  terminations 
‘  provide  a  known  factor. 

As  primary  test  equipment  in  field  or 
laboratory,  they  are  used  as  .  .  . 

•  50-ohm  impedance  standards; 

•  terminations  for  slotted  lines; 

•  measurements  of  filter 
characteristics. 

•  terminations  for  insertion  loss 
measurements,  and; 

•  other  measurements  where  an 

^  accurate  and  reliable  50-ohm 

S  termination  is  required. 

^  The  low  VSWR  of  the  5-watt  ‘‘Termaline” 
■'  resistors,  their  ability  to  withstand  vibra¬ 
tion,  and  their  compactness  in  size  makes 
their  use  applicable  to  a  variety  of  elec¬ 
tronic  systems  where  a  reliable  50-ohm 
^  termination  is  required. 


Modal 

80-CF 


POWER  RATING:  S  Watts  Max. 

NOMINAL  IMPEDANCE:  SO  ohms 
USEFUL  FREQUENCY  RANGE:  0  to  11.000  me 

VSWR:  12  Max.  to  4000  me 

1.1  Max.  under  1000  me 

SPECIAL  VSWR:  Can  be  provided 
OPERATING  POSITION:  Any 
CASE:  Brass  FINISH:  Silver  Plated 
LENGTH:  3-3/B"  Max. 

WIDTH:  11/16  Hex. 

WEIGHT:  4  ounces 


OTHER  BIRD  PRODUCTS 


Cooxiol 
RF  Switchtt 


"iGpfiiAlinG'' 
RF  Absorphon 
Wattm«l«rs 


CooRiot 
RF  FiltffE 


'TGrfiMlinG' 
RF  loo^ 
Xvsistorl 


Express  1-3535 

1800  E.  38  St.,  Cleveland  14,  Ohio 

W^sFern  R«pr«s«nNitiv«; 
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CIRCLE  36  READERS  SERVICE  CARD- 


KL-A  VERSATILE,  RELIABLE,  LOW  COST  P&B  RELAY 

for  communicstions  snd  sutomation 


€  J|L  >  KL  ENGINEERING  DATA 

!  I  "m  MS  .  j,  GENERAL:  IrMk^Gwn  ¥•!!•••:  500  voH  rm*.  60  eyel« 

n  ■  oH  sfondord  4  pol«  r»loyi  1 500  volH  rm%,  60  cyd* 

y  ■  yf  ofi  3  pdt  rdoy. 

£  .1  ^  Q  Taiwpwtwf  Ran^Gt  — 45*C.  to  +E5*C. 

S  U  EwIl'In:  Approx.  75%  of  nominal  dc  voifogn. 

1  Approx.  78%  of  nominal  oc  veRogo. 

^  I  ^  ^  i _  Torminolt:  Pinrcad  toldor  Iwgi  for  two  #20  AWC  wlrot. 

w  i  ll****  I  Encloxorox:  Motol  con  2^*'  Wgh  x  2%*  long  x  2'!6l*  wid# 

S  I  T5  ,  »  ■^yilAA.  octol  plvg  or  multiplo  toldor  koodor. 

^  ■  --2jyMAX.— * 

_ ^  ®  CONTACTS:  ArrongomooH:  up  to  4  pdt. 

Moforiol:  dio.  geld-flashod  lUvor.  (OtH«r>  ovoMoblo.) 

^  .  .7^31  Loodi  5  ompt  ^115  voRi,  60  cydo  rowdivo  loodt. 

j  (§)  ^3  const  Ronitfoncoi  60,500  obrnt  mox. 

Powort  100  miHiwotH  por  movoblo  orm. 

L^|[  Dotyi  Contintfowti  coih  will  wMidond  6  wotf*  25*C« 

^jJ-22— VoHogoti  up  to  110  voR*  dc. 

up  to  230  uoR»  oc. 

PAR  STANDARD  RELAYS  ARE  AVAILARLE  AT  YOUR  LOCAL  ELECTRONIC  PARTS  DISTRIDUTOR 


EOO  N  O  M  Vand  versatility  distinguish  our  KL 
series  relays.  Contact  arrangements  are  available 
up  to  4  pdt  in  either  AC  or  DC  versions.  Sensitivity 
of  100  milliwatts  per  movable  arm  is  available. 

Stationary  contacts  and  terminals  are  mounted 
on  a  phenolic  front  of  high  dielectric  strength,  thus 
adding  to  the  utility  of  the  relay.  Conveniently 
located  terminals  and  easy-to- mount  base  greatly 
simplify  installation  on  long  production  runs. 

KL  relays  may  be  hermetically  sealed  or  fur¬ 
nished  in  metal  dust  covers. 

This  is  one  of  a  "family”  of  fine  P&B  relays. 
Others,  with  similar  configurations  but  various 
electrical  and  switching  capacities,  are  shown  below. 
Write  or  call  for  more  information  or  see  the  com¬ 
plete  P&B  catalog  in  Sweet’s  Product  Design  File. 


KR  SERIES:  SMAU,  5  AMP  RELAY 
Ruggodly  coostrudod  for  long  Ufa  ond  dap«nd< 
obtlify.  Auoilablu  up  to  3  pdt. 


KCP  SERIES:  SENSITIVE  3  POT  RELAY 

For  plott  circuit  opplicotiora  roquirtng  low 
cott,  lonfitiva  roloy.  Polydbylono  dust  covor. 


KT  SERIES:  ANTENNA  RELAY 
Iniulotod  to  miniiiMSO  tF  lotto*.  Dodgaod  to 
swicb  500  woRb  if  input  to  30C  ohm  lino. 


PHILCO 

MADT*  Transistors 

RATED  AT  100°C 

deliver  outstanding  switching  performance 


DMATINO  CUtVt 
TYPf  3N50IA 


COUiaOR  CUTOFF  CURRENT 

High  frequency,  high  gain  Transistor  offers  loo  csw...  TmTNsoiA 

excellent  stability  and  operating  efficiency  I  ir — T~  T 'f  T  T 

in  extensive  environmental  testing  §  ^ - " 

Modern  advances  in  electronics  necessitate  highest  possible  tern- 

perature  performance  from  germanium  transistors.  Philco  2N501A  randwioth  FROOUCT 

transistors  are  designed  for  switching  speeds  of  less  than  18  milli-  JNSOIA 

microseconds  rise  time,  12  m^sec.  storage  time  and  10  mMsec.  fall  '*’*  o  200  400  6oosooik  2k  4k  6k  7  k 

time  .  .  .  AND  STORAGE  TEMPERATURES  UP  TO  100°  C.  .  I  j  | 

(see  curve  at  right  for  derating  factor).  In  extensive  life  tests  (see  » ?oo  . . 

graphs  at  right)  these  transistors  exhibit  excellent  parameter  * 

stability  at  7500  hours.  HmmHMmHBBBmmHHmmRHHnmmaHm 

Philco ’s  long  and  successful  experience  with  electrochemical  -  OERATIHC  CURVE 

techniques  and  automatic  transistor  production,  assures  precise  -5  50| - - - TTFI  aNSOIA 

control  of  micro  alloy  diffused-base  transistor  performance.  Philco  |  _ 

know-how  pays  off  for  you  ...  in  outstanding  uniformity  and  | 

reliability  of  all  transistors  produced  at  Transistor  Center,  U.S.A.  “  °o  im’ 

Make  Philco  your  prime  source  for  all  Transistor  information. 

WWm  #0  LtnuJal*  Tub*  Company,  OiV/tton  of  Mulco  Corporation,  Lantdala,  Pa.,  Dopl.  E  1 59  *Tradtmork  Philco  Corporation  for  Micro  Alloy  Diffuted-bate  Trantitlor. 
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PH  I LCO.  CORPORATION 

LANSDALE  TUBE  COMPANY  DIVISION 

I  LANSDALE,  PENNSYLVANIA  >i 
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ThrM^imentional  modal  ahow*  irequoncy  components  in 
the  eeq  spectrum.  Vertical  ordinate  represents  electrical 
actiTity,  abscissa  covers  frequency  ranqe.  ond  ordinate 
shows  depth  of  anesthesia 


FIG.  1 — Administration  of  anesthetic  aqent  is  ordinarily 
accomplished  by  a  trained  anesthesioloqlst  who  obaetTea 
the  patients  condition  and  regulates  the  amount  of 
onesthetic  being  administered 


How  Electronics  Controls 
Depth  of  Anesthesia 

Automatic  controls  continuously  monitor  border-of-wakefulness  of  patient  who 
is  undergoing  a  surgical  operation.  Servo-driven  system  supplies  anesthetic  at 
a  fixed  level,  proportional  to  the  cortical  activity  of  the  brain 


By  J.  WELDON  BELLVILLE,  M.  D.,  Clinical  Axsiatant  AneatheaioloKlxt.  Sloaii>Kettering  Inxtitute,  K.  T.  C. 
and  G.  M.  ATTURA,  Chief  KnKineer,  Industrial  Control  Company,  Lipdenhurst,  N.  Y. 


During  the  surgical  procedure,  a  trained  anes- 
thesiolosrist  administers  the  proper  amount  of  anes¬ 
thetic  to  the  patient  and  carefully  observes  the  par 
tient’s  responses.  Respiration  rate  and  depth,  muscle 
tone,  blood  pressure,  eye-pupil  size  and  other  variables 
are  correlated  with  an  intimate  understanding  of  the 
human  body.  The  anesthesiologist  controls  the  sup¬ 
ply  of  anesthetic  during  the  entire  operation  and 
varies  the  amount  of  anethetic  as  indicated  by  the 
patient’s  condition. 

Figure  1  illustrates  this  procedure  controlled  by 


the  anesthesiologist  and  lacks  only  an  electrical  sig¬ 
nal,  proportional  to  wakefulness,  for  conversion  into 
an  automatic  control  system. 

One  of  the  variables,  the  level  of  wakefulness,  is 
sensed  by  the  electroencephalograph  or  eeg.  The  eeg 
produces  a  complex  electrical  waveform  that  contains 
frequency  components  whose  amplitude  is  a  meas¬ 
ure  of  the  level  of  the  patients  wakefulness.  If 
these  eeg  components  are  filtered  and  rectified,  they 
can  serve  as  the  command  signal  to  a  servo  system 
that  will  control  the  amount  of  anesthetic  supplied 
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to  the  patient.  Controlled  by  the  eej?  signals,  anes¬ 
thetic  is  supplied  to  the  patient  at  a  fixed  rate  pro¬ 
portional  to  the  electrical  activity  of  the  cerebral 
cortex. 

Even  though  this  servo  responds  more  quickly  and 
controls  the  depth  of  anesthesia  more  accurately  than 
the  human  operator,  this  device  senses  only  one 
variable — the  eeg  signal  components.  The  skilled 
ane.sthesiologist  senses  many  variables  and  cor¬ 
relates  his  observations  with  the  requirements  of 
Ihe  surgeon. 

THE  EEG — The  electroencephalogram,  or  eeg 
waveform,  represents  the  summation  of  cortical  ac¬ 
tivity.  This  waveform  has  peaks  which  at  times 
reach  amplitudes  of  300  ^xv.  Epilepsy,  alertness, 
sleep,  anger  and  pathological  brain  conditions  are 
recognized  by  a  trained  interpreter  of  the  eeg  signal. 
The  spectrum  of  interest  to  the  neurophysiologist 
ranges  from  a  fraction  of  a  cps  to  as  high  as  50  cps. 

Minute  voltages,  generated  across  electrodes 
placed  in  well-defined  positions  on  the  scalp,  are  am¬ 
plified  by  sensitive  and  low-noise  electronic  ampli¬ 
fiers  and  displayed  on  pen  recorders  and  cathode- 
ray  oscillographs,  or  recorded  photographically. 

Certain  areas  of  the  eeg  spectrum  reflect  the  depth 
of  ane.sthesia.  The  three-dimensional  curve  in  the 
photograph  illustrates  this  relation.  The  vertical 
ordinate  repre.sents  electrical  activity,  and  is  cali¬ 
brated  in  /xv  of  signal  accumulated  in  a  ten-second 
interval.  The  abscissa  covers  the  range  from  zero  to 
30  cps  and  the  remaining  axis  represents  the  depth 
of  anesthesia.  The  photo  shows  that  the  patient  is 
analgesic  after  18  minutes  have  elapsed.  If  it  is  a.s- 
sumed  that  the  level  of  anesthetic  agent  falls  off  at 
a  somewhat  constant  rate,  then  the  time  axis  becomes 
also  calibrated  in  depth  of  anesthesia  or  level  of 
wakefulness. 

Data  were  gathered  by  subjecting  the  patient  to 
deep  ether  anesthesia  and  measuring  the  spectral  dis¬ 
tribution  of  the  eeg  at  .specified  intervals  after  the  in¬ 
stant  when  the  flow  of  either  had  stopped.  As  the 


Equipment  used  for  automatic  anesthesia  control  shows  the  TaWe 
controls,  serro  and  pump 


level  of  wakefulness  rises,  the  24-cp8  activity  also 
rises  and  if  the  rectified  24-cps  signal  is  used,  more 
anesthetic  is  administered  to  restore  the  initial  level. 

The  electrical  i.solation  of  the  24-cps  region  of  the 
spectrum  as  a  positive  index  of  anesthesia  level  for 
ether,  and  the  16-cps  region  as  a  good  index  of 
anesthesia  level  for  pentothal  or  cyclopropane  are  im¬ 
portant. 

SYSTEM  TYPES— The  block  diagrams  of  Fig.  2A 
and  2B  illustrate  the  systems  for  intravenous  in¬ 
jection  of  barbiturates  or  for  ether  inhalation.  To 
be  accurate,  a  .separate  servo  loop  establishes  tight 
correspondence  between  the  filtered  eeg  output 
signal,  and  the  valve  or  pump  motion.  The  fluid 
pump  delivers  a  rate  proportional  to  pump  speed 
and  requires  a  velocity  servo  to  correlate  pump 
speed  to  eeg  output.  In  the  other  system,  valve  posi¬ 
tion  determines  the  rate  of  flow  of  ane.sthetic  agent, 
and  requires  a  positional  .servo  if  the  valve  position 
is  to  follow  the  eeg  output. 

In  each  system,  a  reference  control  sets  the  depth 
of  anesthesia  which  the  system  reaches  in  a  steady 
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FIG.  2 — F*«dback  loop*  illuilrato  tho  •yitams  used  to  raqulata  Ihe  control  oi  ether  (A)  and  intrayenous  barbiturate  (B).  The 
eeq  ■Ignat  determine*  the  leyel  oi  wakeiulne** 
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FIG.  3 — Automatic  anoathoaia  control  circuit  driroa  a  aorro  motor  in  roaponao  to  tho  aiqnal  reaponao  oi  tho  oloctrooncophalo^raph 
and  aorrea  aa  the  command  aiqnal  ior  a  pump  or  TaWe  drive 


state.  If  the  reference  control  i.s  not  present,  the 
system  continues  to  feed  the  agent  as  long  as  there 
is  any  eeg  activity  and  if  the  gain  is  high  enough; 
dangerous  high  concentrations  of  the  drug  can  result. 

The  reference  control  biases  the  system  to  a  cer¬ 
tain  level,  so  that  no  action  takes  place  and  no  drugs 
are  injected  as  long  as  the  depth  of  anesthesia  re¬ 
mains  at  this  level.  By  varying  this  control,  the 
depth  of  anesthesia  of  the  patient  is  varied,  and  the 
level  proper  for  the  particular  surgical  procedure 
established. 

SERVO  CONTROL — The  schematic  for  the  servo- 
drive  amplifier  is  shown  in  Fig.  3.  The  shaping 
circuits  raise  the  signal  level  from  the  eeg,  filter 
out  all  but  the  desired  frequency,  and  rectify  it. 
The  resultant  d-c  voltage  is  filtered  to  reduce  ripple 
and  serves  as  the  command  signal  for  both  pump 
and  the  valve  drive. 

For  the  pump,  the  servo  is  set  up  in  the  velocity 
mode.  The  command  signal  from  the  shaping  net¬ 
work  is  compared  to  the  feedback  from  a  precision 
d-c  tachometer  in  a  summing  network  and  the  result¬ 
ant  error  used  to  drive  the  motor  amplifier  itself.  In 
the  positional  mode,  to  drive  the  valve,  the  same  com¬ 
mand  signal  is  compared  to  the  wiper  voltage  of  a 
potentiometer  coupled  to  the  valve  body  and  excited 
with  a  d-c  voltage.  The  servo  is  stabilized  in  this  mode 
by  feedback  from  the  same  tachometer  used  in  the 
velocity  mode.  In  both  cases  the  reference  control 
voltage  is  introduced  into  the  summing  circuits 
where  it  acts  to  offset  the  null  point  of  the  system, 

PUMP — The  pump  driven  in  the  velocity  mode  is  a 
positive  displacement  type.  This  is  necessary  to 
maintain  an  accurate  relationship  between  pump 
speed  and  volume  of  agent  injected.  It  consists  of 
a  length  of  tubing  arranged  in  a  channel  or  race¬ 
way,  connected  between  the  source  of  anesthetic 
agent  and  a  needle  taped  to  the  patient’s  arm  and 
feeding  a  vein. 

The  pump  rotor  consists  of  a  number  of  rollers 
which  bear  against  and  compress  the  tubing  shut,  so 
that  as  they  turn  they  carry  a  fixed  quantity  of  fluid 
with  them.  The  system  in  this  mode  cannot  be  re¬ 


versible,  for  if  the  pump  were  allowed  to  reverse  its 
direction  of  rotation,  it  would  pump  the  patient’s 
blood  from  his  vein  to  the  reservoir  of  the  anesthetic 
agent.  A  one-way,  nonreversible  clutch  between  the 
motor  drive  and  the  pump  rotor  prevents  this  condi¬ 
tion.  Actually,  from  a  servo  standpoint,  the  system 
need  not  be  reversible  for  the  rate  of  drug  injection 
is  always  balanced  out  against  the  metabolic  rate. 

The  gas  valves  for  the  inhalation  agents  are  con¬ 
structed  so  that  there  is  an  exact  correspondence  be¬ 
tween  valve  opening  and  gas  flow.  They  require 
about  half  a  turn  to  go  from  full  on  to  closed,  and  ' 
are  driven  by  the  positional  servo  over  this  span  w’ith 
good  accuracy.  To  reduce  the  equipment  concentra¬ 
tion  around  the  operating  table,  the  valves  them¬ 
selves  are  driven  by  a  servo  gear  box  through  a 
length  of  flexible  cable. 

CIRCUIT  OPERATION— The  ane.sthesia-control 
circuit  drives  a  servo  motor  in  re.sponse  to  the  eeg 
output. 

A  two-stage  tuned  amplifier,  V„  with  parallel-T 
feedback,  peaks  sharply  at  the  frequency  of  interest. 
This  output  goes  into  a  transformer  and  full-wave, 
amplitude-.sensitive  rectifier,  made  up  of  a  trans¬ 
former  and  two  1N301  rectifiers.  The  negative  d-c 
voltage  is  closely  proportional  to  the  amplitude  at 
the  chosen  frequency.  This  is  followed  by  a  two- 
stage  filter. 

The  rest  of  the  circuit  consists  of  the  servo  ampli¬ 
fier  and  the  power  supply.  Four  channels  accept  and 
mix  the  command  signal  from  the  rectifier,  a  feed¬ 
back  or  stabilizing  signal  from  the  potentiometer, 
a  reference  signal  to  set  the  level  of  operation 
through  proper  offset  and  the  feedback  signal  from 
the  external  potentiometer  when  necessary. 

These  summed  signals  are  modulated  into  a  60-cps 
a-c  voltage  by  the  chopper.  The  a-c  signal  is  ampli¬ 
fied  by  V„  which  drives  a  push-pull  power  stage, 
V,  and  V,.  The  output,  through  a  suitable  matching 
transformer,  drives  the  servo  motor. 
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Solid-state  devices  continue  making  inroads  in  the  area  of  display  and/or 
storage  panels.  A  cadmium-sulfide  photorectifier  panel  array  shows  prom¬ 
ise  for  storage,  picture  quantizing,  page  reading  and  character  recognition. 
Electroluminescent  panels  with  photoconductive  control  are  outlined 


By  RONALD  K.  JURGEN,  Associate  Editor 


Solid-State  Panels  for 


Panel-display  and  panel-stor- 
&ge  devices  are  receiving  con¬ 
siderable  attention  for  such  appli¬ 
cations  as  tv  screens,  computer 
storage  and  amplifying  X-ray 
panels.  Among  the  many  variations 
under  investigation  are  the  fol¬ 
lowing:  crossed-grid  electrolumi¬ 
nescent  panel;  persistent-emission 
displays  combining  both  electro¬ 
luminescent  and  photoconductive 
layers;  ferroelectric  displays  using 
a  variable  capacitor  as  a  control 
element;  electroluminescent  feed¬ 
back  storage;  fiber  optics  and  gas 
photorectifier  arrays. 

Photorectifier  Array 

Under  joint  Army,  Navy  and  Air 
Force  support,  a  so-called  photo¬ 
rectifier  has  been  developed.’  A 
transparent  ohmic  contact  was  ap¬ 
plied  to  one  surface  of  a  sintered 
CdS  cell  and  a  rectifying  contact 
to  the  opposite  surface.  The  re- 


FIG.  I  — Photor*ctili«r  array  conttruetion 
lachniquat 


suiting  photorectifier  acts  as  a  di¬ 
ode  with  a  rectification  ratio  of 
about  1,000  when  the  transparent 
conductor  is  exposed  to  illumina¬ 
tion.  In  the  dark,  the  photorecti¬ 
fier  (unlike  a  photodiode)  is  an 
open  circuit  or,  more  precisely,  a 
linear  resi.stance  with  a  value  of 
hundreds  of  megohms. 

Arrays  of  the  photorectifiers  can 
be  constructed  in  an  X-Y  matrix 
fashion  with  packing  densities  of 
more  than  256  per  sq  in.  Logical 
networks  for  computers  can  be  con¬ 
nected  by  selecting  the  required 
photorectifiers  in  an  array  with  an 
appropriate  light  mask.  The  only 
action  necessary  to  change  the  net¬ 
work  is  to  change  the  mask.  This 
flexibility  eliminates  the  need  for 
soldering  diodes  into  the  array. 
A  punch  card  or  a  photographic 
negative  can  be  used  as  the  mask. 

If  a  single  photorectifier  cell  is 
four  mils  thick,  its  spectral  re¬ 
sponse  peaks  at  about  6,700  A.  It 
takes  about  100  millisec  for  the 
photorectifier  to  go  from  the  high- 
impedance  state  to  the  diode  state. 
Response  as  a  diode  is  less  than  a 
fisec,  permiting  fast  switching.  Il¬ 
luminated,  forward  impedance  is 
10,000  to  20,000  ohms  at  10  v. 

Figure  1  shows  a  portion  of  an 
actual  array  of  10  cells  per  in.  and 
a  total  of  1,224  cells.  Various  stages 
of  development  are  illustrated:  the 
diced  photorectifier  on  the  trans¬ 
parent  conducting  strips;  with  the 


FIG.  2— Block  diagram  of  system  using 
photorectifler  array  and  electroluminescent 
display  panel  for  a  character  generator 


FIG.  3— Portion  of  o  cross-grid  electro¬ 
luminescent  panel 


filler  added ;  with  the  top  conductor 
applied  and  with  the  top  coating  of 
epoxy  resin  applied  to  protect  the 
cells  from  moisture. 

Control  Matrix 

Figure  2  illustrates  how  a  photo¬ 
rectifier  array  can  be  used  as  a  con¬ 
trol  matrix  for  a  character  gener¬ 
ator.  The  electroluminescent  panel 
is  driven  at  1,000  v  peak-to-peak 
by  ferrite  switch  cores  used  as 
saturable  transformers.  Since  the 
cores  are  square-loop  ferrites,  they 
select  as  well  as  drive.  The  three- 
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FIG.  4— Crotf-grid  panal  amploying  photocenductort 
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FIG.  S— Crott>t«<tian  oF  combination  display  scroon 


Display  or  Storage 


stage  program  counter  provides  a 
sequential  line  scan  in  the  X  direc¬ 
tion.  The  Y  drivers  are  controlled 
independently  with  their  control 
functions  generated  by  the  photo¬ 
rectifier  array. 

Other  Applications 

Application  of  the  array  as  a 
fixed  or  semifixed  storage  device 
might  be  as  function  tables  where 
the  function  can  be  changed  (sine 
to  tangent,  for  example)  by  chang¬ 
ing  the  mask.  Another  application 
of  this  type  would  be  as  a  fixed  pro¬ 
gram  storage  in  a  computer. 

Still  another  application  would 
be  any  situation  where  a  stationary 
or  slowly  changing  light  pattern 
has  to  be  scanned  and  converted 
into  a  train  of  electrical  pulses. 
Typical  specific  uses  in  this  area 
would  be  picture  quantizing,  page 
reading,  character  recognition  and 
film  data  processing. 

In  a  discussion  of  pickup  panel 
displays  combining  electrolumines¬ 
cence  and  photoconductivity,*  dif¬ 
ferent  modes  of  operation  of  such 
devices  were  described. 

The  pickup  panel  as  the  term  is 
used  here  is  a  device  in  which  the 
light  sum  of  light  level  radiated  in 
a  definite  time  interval  is  increased 
over  the  light  sum  of  light  level 
incident  on  the  panel  in  the  same 
or  prior  time  interval.  It  is,  there¬ 
fore,  different  from  the  so-called 
light  amplifier. 


Figure  3  shows  a  typical  crossed- 
grid  electrolumine.scent  panel.  Fig¬ 
ure  4  illustrates  a  similar  device 
using  photoconductors. 

Both  electroluminescence  and 
photoconductivity  are  combined  in 
the  display  screen  shown  in  Fig.  5. 
This  panel  may  be  operated  in  two 
modes.  In  the  first  mode,  for  long- 
duration  storage,  the  photoconduc¬ 
tor  acts  partially  as  the  plate  of  a 
capacitor  in  series  with  the  electro¬ 
luminescent  layer.  In  the  second 
mode,  volume  conductivity  is  used 
for  photoconductor  operation  by 
replacing  the  dielectric  shown  in 
Fig.  5  by  photoconductive  mate¬ 
rial.  In  this  type  of  application, 
controlled  persistence  is  obtained. 
Primary  usage  for  such  a  device  is 
to  replace  long-persistence  screens 
in  cathode-ray  tubes. 

Medium  Light  Levels 

For  medium-light-level  di.splays 
with  storage,  the  conducting  rect¬ 
angles  shown  in  Fig.  5  are  omitted. 
On  the  top  surface  of  the  glass  di¬ 
electric,  the  thin  photoconductive 
layer  makes  contact  with  the  top 
electrode.  Because  of  feedback,  the 
glass  dielectric  is  transparent  and 
extremely  thin.  When  pulsed  with 
a  light  sum  of  about  0.3  ft-candle- 
sec,  the  photoconductive  layer  be¬ 
comes  highly  conducting.  It  re¬ 
mains  so  during  an  interval  of  the 
order  of  the  decay  constant  or 
about  150  millisec.  In  this  period. 


the  displacement  current  through 
the  glass  dielectric  is  sufficient  to 
bring  the  electroluminescent  panel 
associated  with  it  up  into  the  12 
ft-candle  brightness  state. 

Low  Light  Levels 

In  the  low  ambient  state  with  the 
photoconductor  in  the  insulating 
condition,  the  displacement  current 
is  carried  partly  by  the  parasitic 
capacitance  across  the  glass  dielec¬ 
tric  from  the  top  electrode.  To 
maintain  the  light  sum  needed  to 
trigger  on  the  display  at  a  suitable 
value  (0.3  ft-candle-sec),  resistance 
of  the  photoconductive  layer  cannot 
be  allowed  to  rise  into  a  truly  in¬ 
sulating  condition  in  the  off  state. 
To  maintain  this  situation,  a  flood 
beam  illuminates  the  element. 

To  make  the  controlled-persist- 
ence  panel  a  practical  device,  the 
panel  itself  can  be  used  as  the 
screen  in  a  cathode-ray  tube.  If 
the  electron  beam  is  allowed  to 
bombard  directly  the  photoconduc¬ 
tive  layer  of  the  panel,  bombard¬ 
ment  conductivity  induced  in  the 
layer  modulates  the  display.  One 
difficulty  with  this  technique  is 
maintenance  of  an  adequate  vac¬ 
uum. 
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FIG.  1— Blocking  otcillator  modulator  utot 
high-pormoability  ferrite  core 


Miniature  X-Band  Radar 


Demand  for  pulse  radar  sys¬ 
tems  of  high  resolution  has 
brought  about  a  continual  reduc¬ 
tion  in  transmitted  pulse  widths. 
While  it  is  possible  to  effect  pulse- 
width  reduction  with  conventional 
pulse-forming  line  and  thyyatron 
methods,  new  modulator  techniques 
are  required  to  make  a  compact 
system  realizable. 

Previous  efforts  were  limited  by 
thq  large  size  of  tubes,  capacitors 
and  power  supplies  required  by 
conventional  high-powered  radar. 
Efforts  were  therefore  made  to  de¬ 
velop  a  high  repetition  rate  modu¬ 
lator  to  achieve  adequate  average 
signal  strength  from  smaller,  me¬ 
dium-power  microwave  sources. 
One  successful  modulator  design 
u.ses  a  blocking  oscillator  with  a 
ferrite-core  transformer.  The  high 
permeability  of  the  ferrite  allows 
tne  use  of  a  small  number  of  coil 
turns;  thus  capacitance  is  held  to  a 
minimum,  and  narrow  pulses  are 
produced. 

Miniature  Magnetron 

A  miniature  X-band  magnetron, 
the  L:i028A,  is  used  as  the  micro- 
wave  generator,  and  the  modulator 
design  adapted  to  it.  Characteris¬ 
tics  of  the  magnetron  allow  the  use 
of  the  miniature  5687  twin  triode 
as  the  modulator  tube,  thus  effect¬ 
ing  a  considerable  economy  in  the 
size  of  the  modulator.  The  mag¬ 


netron  is  a  rugged  tube  developed 
for  military  use.  It  has  an  efficiency 
of  35  percent,  and  produces  a  peak 
power  of  150  w  with  900  v  applied; 
it  is  capable  of  delivering  2  w  of 
average  power.  Although  the  rise 
time  specification  for  the  applied 
pulse  is  50  millimicrosec,  no  diffi¬ 
culty  has  been  encountered  with 
a  much  shorter  pulse  from  the 
blocking  oscillator  modulator. 

The  short  rise  time  achieved 
with  this  tube  is  attributed  to  its 
low- voltage,  .small-gap  (15  mils) 
design.  Significantly,  the  10-milli- 
microsec  r-f  pulse  is  generated  by 
an  applied  modulator  pulse  with  a 
slope  of  only  50  kv/^isec. 

Transmitter  Design 

Transmitter  design  objective  was 
a  small,  rugged,  and  efficient  pack¬ 
age  consisting  of  a  self-triggering 
modulator  and  a  miniature  mag¬ 
netron.  The  final  transmitter  unit 
delivers  10-millimicrosec  pulses  of 
X-band  energy  at  a  peak  power  of 
150  w  and  a  repetition  rate  of  over 
100  kc.  The  repetition  rate  is  lim¬ 
ited  by  power  dissipation  of  the 
modulator  and  may  be  increased  by 
using  a  larger  tube.  At  a  100-kc 
repetition  rate  the  unit  operates 
with  a  total  plate  input  power  of 
7  w  (14  ma  at  500  v).  The  present 
package  occupies  a  volume  of  40 
cu  in. 

Figure  1  is  a  circuit  diagram  of 


the  modulator;  pulse  waveforms  of 
the  modulator  and  magnetron  are 
illustrated  in  Fig.  2. 

Receiver 

Wide-band  i-f  circuits  in  conven¬ 
tional  high-resolution  radar  sys¬ 
tems  with  more  than  50-mc  band¬ 
width  often  use  relay  racks  of 
distributed  amplifiers  or  large 
triodes  with  forced-air  cooling. 
Neither  approach  lends  itself  to 
miniaturization. 

The  new  receiver  has  an  i-f  sec¬ 
tion  incorporating  6299  ceramic 
triodes.  The.se  tubes  have  a  gain- 
bandwidth  of  300  even  when  used 
in  lumped-constant  circuits.  In 
this  application,  the  i-f  amplifier 
design  produces  100-mc  bandwidth 
with  a  gain  of  9  db/.stage  and 


TIME  SCALE  =  25  MILLIMICROSEC/OIVISION 

FIG.  2— Typical  pulse  waveforms  of  modu¬ 
lator  and  magnetron 
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Compact  X-bond  pulse  radar  detects  targets  at  1 ,000  feet  to  5  miles  depend¬ 
ing  on  antenna  gain.  Accuracy  is  within  1  foot.  Ceramic  triodes  in  receiver  i-f 
produce  9  db  gain  per  stage  at  100-mc  bandwidth.  Unit  has  applications 
in  low-range  altimetry,  fire  control,  surveillance  and  aircraft  landing  guidance 
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Has  High  Resolution 


50-mc  bandwidth  with  a  gain  of  13 
db  stage.  The  required  plate  power 
is  one  w'/tube.  This  makes  possible 
a  miniature,  rugged  i-f  amplifier 
with  efficiency  comparable  to  con¬ 
ventional  radar  receivers,  but 
yielding  a  bandwidth  more  than  an 
order  of  magnitude  greater.  F’igure 
3  shows  an  amplifier  of  this  type. 

An  i-f  of  400  me  creates  a  large 
separation  of  i-f  and  video-fre¬ 
quency  components,  yet  maintains 
a  good  noi.se  figure  (5  db)  and 
reasonable  percentage  bandwidth 
so  that  required  circuit  Q’s  are 
readily  realizable. 

Gating  Techniques 

The  selection  of  a  relatively  high 
i-f  results  in  improvement  of  sys¬ 
tem  gating  characteristics.  The 
i-f  amplifier  can  be  switched  on  or 
off  by  a  video  gate  in  the  minimum 
time  permitted  by  the  interstage 
network  Q’s.  The  frequency  spec¬ 
trum  of  the  switching  gate  wave¬ 
form  contains  no  energy  in  the 
region  of  the  amplifier  bandwidth. 
A  video  gate  applied  to  the  plate 
or  cathode  of  a  tube  switches  that 
stage  but  is  prevented  from  cou¬ 
pling  to  the  next  stage  by  the  in¬ 
terstage  network  response.  This 
gating  technique  avoids  the  use  of 
video  coincidence  tubes  which  re¬ 
quire  high  signal  level  and  accu¬ 
rately  controlled  gate  amplitudes. 

Gating  is  accomplished  early  in 


Haart  of  Iha  radar  Irantmittar  ikown  in  rii«M  view*  it  tha  miniatur*  magnotron  davalopod 
for  military  uto.  Small-gap  dotign  of  this  tubo  pormitt  ropid  rito  timo  of  applied  pulio 
to  product  tuffleiont  power  to  obtain  S-milo  radar  range 


the  system  and  large  target  signals 
not  of  interest  are  removed  before 
they  overdrive  the  amplifiers  and 
obscure  smaller  adjacent  targets. 
Antenna  leakage  is  such  an  unde¬ 
sired  large  signal.  The  leakage  en¬ 
ergy  of  the  main  transmitted  pulse 
in  the  miniature  radar*  has  been 
eliminated  without  sacrifice  of  in¬ 
range  capabilities  by  an  off  gate 
applied  to  the  i-f  amplifier  during 
the  time  of  the  transmitted  pulse. 

Bracketed  ranges  may  also  be 
accurately  selected  by  an  on  gate 
which  allows  the  amplifier  to  func¬ 
tion  for  a  fixed  time  interval  fol¬ 
lowing  the  main  transmitted  pulse. 
This  technique  is  used  in  a  miss- 
distance  indicator  application;  the 


range  cutoff  exceeds  10  db/ft  at 
the  range  gate  and  teats  have 
shown  the  statistical  accuracy  of 
the  equipment  to  be  about  1  ft. 

Servo 

Because  of  inherently  wide  re¬ 
ceiver  bandwidths  in  the  .short- 
pulse  radar  system,  stringent  fre¬ 
quency  control  of  the  local  oscil¬ 
lator  is  not  required.  A  simple 
three-tube  mode  centering  servo, 
as  shown  in  Fig.  4,  is  the  only  con¬ 
trol  required  on  the  VA-201  local 
oscillator  klystron. 

A  low-frequency,  low-voltage 
modulation  (3  v  at  30  kc  is  typical) 
is  placed  on  the  klystron  repeller. 
This  introduces  a  small  amount  of 
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CONTROL 


TO  VIDEO 
AMPL 


FIG.  3— Circuit  of  4-ttag«  i~f  strip  curomic  triedat,  providat  9-db  gain/stage  at  100>mc  bandwidth 


a-m  on  the  klystron  output.  As  long 
as  the  d-c  position  of  the  repeller 
is  at  mode  center,  the  detected  a-m 
contains  no  energy  at  the  funda¬ 
mental  modulation  frequency — this 
energy  is  primarily  at  the  second 
harmonic.  If  the  operating  point  of 
the  klystron  shifts  to  either  side  of 
the  mode  center,  the  detected  out¬ 
put  is  primarily  fundamental,  and 
has  a  phase  depending  upon  which 
side  of  the  mode  center  the  new 
operating  point  lies.  A  phase  de¬ 
tector  produces  a  positive  output 
when  the  two  signals  (modulation 
and  detected  outputs)  are  in  phase, 
and  a  negative  output  when  out  of 
phase.  This  voltage  added  to  the 
d-c  center  value  of  the  repeller 
gives  the  mode-centering  required. 


dual  and  single  antenna  configura¬ 
tions.  A  ferrite  circulator  duplexer 
feed  is  used  with  the  single  an¬ 
tenna.  Minimum  range  is  depend¬ 
ent  upon  the  antenna  send/receive 
decoupling  ratio,  as  shown  in  Fig. 
5.  Maximum  range  is  dependent  on 
antenna  gain.  Tangential  sensi¬ 
tivity  corresponds  to  125  db  of 


loop  attenuation.  With  an  18-in. 
parabola,  the  maximum  range"  in 
detecting  aircraft  is  about  5  miles. 

Obvious  applications  of  this  min¬ 
iature  system  are  surveillance,  al¬ 
timetry,  miss-distance  indicators 
and  scorers,  range  finders  and  fire 
control,  radar  mapping,  radar 
cro.ss-.section  studies  and  time 
measurements.  General  use  of 
these  applications  has  been  limited, 
but  some  laboratory  w’ork  has  been 
performed.  A  low-range  altimeter 
has  been  built  which  has  a  full- 
scale  range  of  30  ft  calibrated  in 
6-in.  intervals.  A  reflectometer  for 
calibrating  position  and  reflection 
coefficient  of  waveguide  delay-line 
discontinuities  has  been  developed 
and  described.’ 

Hit-Miss  Scorer 

When  the  range-gated  radar  sys¬ 
tem  locates  a  target  in  a  precisely 
defined  range,  a  thyratron  fires. 
This  feature  can  be  used  directly 
as  a  hit-miss  scorer,  with  the  thy- 


Mixer 

The  balanced  mixer  helps  to  sup¬ 
press  video  components  of  the  an¬ 
tenna  leakage  signal  and  facilitates 
matching  the  impedance  of  the  re¬ 
ceiver.  Special  measures  reduce 
crystal  mount  capacitance  to  ap¬ 
proximately  4  fi/if;  this  is  also  re¬ 
quired  to  match  the  400-mc  i-f 
input. 

Experiments  with  the  short-pulse 
radar  have  been  made  with  both 


With  radar  installod  behind  heme  plot*,  lab  pertonnel  deployed  on  baseball  field  (left)  show 
time  exposure  taken  while  men  on  field  pace  out  letters  45  ft  high.  Tests  determined  feasibility 
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ratron  isrnition  modulating  a  tele¬ 
metry  link,  or  firing  a  smoke  puff 
for  visual  observation.  Such  a 
scorer  can  work  (with  antennas 
that  establish  a  planar  pattern  in 
space)  at  any  preset  distance  to 
1,000  feet  with  small  aircraft,  or 
100  ft  with  rockets.  It  requires  50 
w  of  input  power  and  occupies  less 
than  0.6  ft’  of  space. 

Miss-Distanee  Indicator 

Since  the  radar  ranging  rate  is 
100  kc,  it  is  possible  to  sweep  the 
range  gate  in  and  out  at  rates  up 
to  10  kc.  This  may  be  done  by  an 
electronic  variable  delay  between 
trigger  and  gate  generator,  such  as 
a  phantastron  provides.  This  tech¬ 
nique  is  used  in  the  short-pulse 
radar  altimeter  previously  de¬ 
scribed.  Such  a  swept  range  gate 
provides  exact  miss  distance. 

A  simpler  method  uses  a  stepped 
range  gate.  A  block  diagram  of  the 
system  is  shown  in  Fig.  6.  This 
particular  system  is  a  hybrid  be¬ 
tween  a  hit-miss  scorer  and  a  miss- 
distance  indicator.  The  gate  gener¬ 
ator  activates  the  receiver  for  a 
20-millimicrosec  period  following 
each  transmitted  pulse.  The  range- 
step  generator  in  combination  with 
phase  shifters  4>,  and  (/>■,  and  diodes 
1  and  2,  sequentially  selects  0,  20 
or  40  millimicrosec  delays;  i.e., 
ranges  of  0-10,  10-20,  or  20-30  ft. 

In  this  model,  the  repetition  rate 
is  100  kc  and  the  range-step  gener- 


I  at  blips  on  B-tcop«  (cantor).  At  right  it  a 
using  radar  in  turvaillanca 


FIG.  S— Minimum  rang*  plottad  at  a 
function  of  ontanno  tand/racaiva  da- 
coupling  ratio 


FIG.  6— Block  diagram  shows  usa  of  stoppad  ranga  gata  in  a  miss-distanca  indkolor.  This 
is  ona  of  many  mothods  wharoby  a  radar  may  bo  usad  to  datoct  tho  protanco  of  a  targot 
in  a  brackatad  ranga. 


ator  frequency  is  400  cps.  Thus, 
the  radar  is  pulsed  at  100  kc  while 
first  range-gated  from  20  to  30  ft. 
This  goes  on  for  417  fjisec  (60  deg 
of  the  400  cycle  wave).  If  a  target 
exists  within  the  range  gate,  the 
thyratron  fires  and  stays  fired  for  a 
full  1,250  /rsec.  If  there  is  no  tar¬ 
get,  at  the  end  of  417  fisec  the  volt¬ 
age  out  of  phase  shifter  <(>,  enables 
diode  2  and  delay  2  is  shorted  out. 
For  the  next  417  ^csec,  the  radar  is 
range-gated  from  10-20  ft.  If  a 
target  exists  in  this  range,  the 
thyratron  fires  but  for  only  834 
fisec.  Then,  417  /csec  later,  delay  1 
is  also  shorted  out,  gating  the 
radar  from  0-10  ft.  The  thyratron 
fires  for  417  /isec  if  a  target  ap¬ 
pears. 

Thus  the  range  interval  in  which 
the  target  appears  may  be  recog¬ 
nized  by  observing  the  width  of  the 
thyratron  current  pulse.  There  is 
about  a  one-foot  overlap  between 
ranges. 


An  application  with  dramatic  as 
well  as  valuable  potential  combines 
the  functions  previously  described 
into  a  blind  landing  radar.  A  sim¬ 
ple  B-scan  arrangement  presents 
the  pilot  with  a  highly  defined  elec¬ 
tronic  picture  of  the  airfield  on  ap¬ 
proach.  The  runways  are  clearly 
accentuated  by  the  installation  of 
small  corner  reflectors  along  the 
ruway  lights. 

The  limitations  usually  found  in 
azimuthal  resolution  of  small 
X-band  antennas  is  of  little  conse¬ 
quence  to  effective  operation;  the 
runway  is  smeared  into  a  single 
line  at  large  distances,  but  the 
B-scan  opens  up  the  runway  pic¬ 
ture  as  the  plan  comes  down. 

The  authors  gratefully  acknowl¬ 
edge  the  support  of  H.  P.  Kalmus 
and  the  many  contributions  of  F.  T. 
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Cathode-Ray  Storage 

By  ARTHUR  S.  KRAMER, 
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FIG.  1— Oiogramt  illustrate  electrode  arrangement  in  two  types  of 
special-purpose  tubes;  RCA  6896  Grophecon  scon-converter  tube  (A); 
Hughes  6577  Typotron  character-writing  tube  (B) 


In  a  previous  article  (Electronics,  Jan.  23,  p  40), 
it  was  shown  that  storage  tubes  available  today 
fall  into  one  of  five  major  categories  and  a  table 
of  the  moEt  important  characteristics  of  the  direct- 
view  type  of  storage  tube  was  presented.  This 
article  tabulates  available  information  on  the  re¬ 
maining  four  types  which  include  data  storage 
tubes,  computer  storage  tubes,  scan  converter  stor¬ 
age  tubes  and  character-writing  storage  tubes. 

There  are  distinct  differences  between  the  appear¬ 
ance  of  most  special-purpose  storage  tubes  and  that 
of  the  direct-view  types.  All  direct-view  tubes  have 
a  phosphorescent  screen  of  one  color  or  another 
on  the  output  end,  whereas  among  the  special- 
purpose  types,  only  the  Hughes  6577  Typotron  char¬ 
acter-writing  tube  and  the  RCA  6571  computer 
storage  tube  have  such  screens. 

Data  storage  tubes  are  generally  characterized 
at  their  target  end  by  the  presence  of  terminal 
pins  or  a  coaxial  connector,  either  of  which  serve.s 
to  convey  the  output  signal  to  its  proper  load  cir¬ 
cuit.  The  RCA  6571  computer  storage  tube  men¬ 
tioned  previously  is  connected  into  the  computer 


TABLE  1— Type  and  Characteristics  of  Representative  Special  Purpose  Storage  Tubes 


TuIh“  Type/Mfr 

DeHoriplion 

Deflec  t  i o IT /Foe  II 8 

Dcfl  Factor 

Reading  and 
^  riting  Methods 

RCA  6.571 

3-in.  dia,  sintde-irun  com¬ 
puter  storage  tiilie 

Both  electrostatic 

33. .5-53  v/in.  per 
iiltor  kv 

Uses  redistribution  writing; 
capacitance  discharge  reading 

Dumont  K-I.584,  K-1326 
RaihH-hon 

.3-in.  dia,  sintde-);un  charge 
storage  tub«‘ 

Both  electrostatic 

18-1-248  V /target 
dia 

Discrete  charges  deposited  and 
removed  from  dielectric  surface 

Raytheon  QK411A 

.3-in.  dia.  .single-gun  record¬ 
ing  storage  tulM' 

Both  electrostatic 

370  v/si‘reen  dia 

Write  with  control  grid  at 
ciitolT:  read  with  2-mA  iTeam 
current 

Raytheon  RK68.T.>/ 
OK464A 

3-in.  dia,  single-gun  record¬ 
ing  storage  tiiU* 

Both  magnetic 

Same  as  QK411A 

RCA  6499 

RadiH-hon 

3-in.  dia,  single-gun  charge 
storage  tube 

Both  eh*ctrostatic 

91  v/in. 

Nonequilibrium  writing;  ca¬ 
pacitance  discharge  reading 

Westinirhoiis**  W  l.,-7225 
Radeehon 

3-in.  dia,  single-gun  liarrier 
grid  storage  tulie 

Both  electrostatic 

Similar  to  RCA  6499 

RCA  6890/18.5.5 
( arapheeon 

2-in.  dia.  2-gun  signal  con¬ 
verter  storage  tube 

Magnetic  deflection 
Elw’trostatic  focus 

W'riting  lieain  modulated  by 
video;  separate  read  gun 

lIuKheH  6.577 

T  ypotron 

3-in.  dia,  2-gun  character¬ 
writing  storage  tube 

Both  electrostatic 
Magnetic  convergence 

101-134  v/in. 

Pulses  drive  writing  gun  con¬ 
trol  grid;  reading  is  visual 
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Tubes  For  Special  Purposes 

Important  characteristics  of  four  major  categories  of  storage  tubes  that  differ 
in  their  application  from  the  direct-view  types  described  in  a  previous  article 


system  by  capacitively  coupling  its  internal  screen 
through  the  glass  envelope  to  an  external  electrode 
shaped  to  cover  the  front  end  of  the  tube.  The  scan- 
converter  storage  tube  is  a  double-ended  tube  with 
a  gun  and  envelope  neck  at  each  end  and  the  target 
structure  in  the  center,  as  typified  by  the  RCA  6896/ 
1855  Graphecon,  shown  in  Fig.  lA. 

APPLICATIONS  —  Probably  the  greatest  differ¬ 
ences  between  the  direct-view  and  special-purpose 
storage  tubes  occur  in  their  applications.  Some 
direct-view  types  are  capable  of  extremely  bright 
displays  of  about  3,000  foot-lamberts  and  thus  can 
be  used  under  high  ambient  light  conditions.  Where 
the  direct  view  types  may  be  used  in  aircraft  cock¬ 
pit  radar,  weather  radar,  closed  circuit  tv,  instru¬ 
mentation  and  process  monitoring,  curve  plotting, 
transient  studies  and  half-tone  storage,  the  special 
purpose  group  is  not  so  versatile. 

Of  the  latter,  the  data-storage  types  are  used  for 
simple  analog  signal  reproduction,  binary  digit 
storage,  signal-to-noise  ratio  improvement  and 
analog-to-digital  conversion.  The  computer  storage 


tube,  typified  by  the  RCA  6571,  is  u.sed  for  storage 
of  binary  digital  data  in  digital  computer  systems. 
In  this  application,  its  representative  access  time 
and  its  random  access  time  compare  favorably  with 
magnetic  drum  and  core  computer  memory  systems. 

SCAN  CONVERSION— The  double-ended  storage 
tube  finds  its  greatest  application  as  a  device  for 
converting  a  radar  ppi  or  C-scan  display  to  a  tv 
scan.  Finally,  the  character-writing  storage  tube, 
typified  by  the  Hughes  6577  Typotron  can  be  used 
for  high  speed  readout  from  digital  computers  and 
for  displaying  computed  radar-tracking  informa¬ 
tion.  This  tube  cannot  display  complete  pictures 
such  as  a  ppi  presentation  affords,  but  instead  is 
arranged  to  give  an  alphanumeric  display  by  use 
of  an  internal  matrix  of  numbers  and  letters 
through  which  the  electron  beam  passes  and  is 
shaped  before  impinging  on  the  screen,  as  shown 
in  Fig,  IB.  Compared  with  direct-view  tubes,  the 
resolution  of  the  special  purpose  tubes  is  of  the 
same  order  of  magnitude,  except  the  Raytheon 
RK6835/QK46A  which  resolves  600-lines. 


KrHuliilutii 

Kruse  Data 

Applications  and  Features 

Old  pattern  must  lie  erased 
l>efore  rewriting 

Used  for  storage  of  binary  digital  data  in  digital  computer  systems.  Ha^  short 
acc'ess  time.  Requires  external  signai  ele«-tro<le 

200  lines/ target 
clia 

Erasing  takes  place  immedi¬ 
ately  after  reading 

Used  for  signal  conversion,  analog  and  digital  storage,  improvement  of  S/N 
ratio  by  integration.  K-l.'S8‘t  has  coaxial  output.  Halftones  available 

400  lines  nom 

Erase  by  writing  in  a  d-c  signal 
into  the  tube 

Signal  conversion,  analog  and  iligital  storage.  .M  icrose<-ond  aexx^ss  to  st<»re<l 
information.  Many  readings  possible  without  regeneration 

600  lines  min 

Same  as  QKlllA 

Same  as  QK  tllA 

4(Kl  lines/target 
dia 

Erasing  takes  place  during 
reading 

Analog  and  digital  storage,  S/N  ratio  improvement  by  int<‘gration,  picture 
storage,  (xx>rdinate  transformation  of  stored  pi«’tures 

130  spots/target 
dia 

Application  similar  to  RC.A  6499.  Target  material  has  high  se<-ondary  emis¬ 
sion  ratio,  permitting  high  ultor  voltag«*s.  Has  (XMxial  output 

Erasing  is  automatic  with 
reading  process 

For  scan  conversion  from  radar  ppi  or  C-.s«-ope  to  tv  si;an.  Permits  mixing  of 
radar  signals  to  give  composite  display 

Erase  by  momentary  lowering 
,  of  collector  mesh  \ol(age 

Used  for  high-speed  digital  readout,  display  of  computed  radar  tracking  data, 
monitoring  analog  to  digital  inversion  iH|uipment 
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Starved  Transistors  Raise 


Bootstrapped-collector  circuit  uses  starved  transistor  to  provide  500-megohm 
d-c  input  resistance  with  100-v  input  signal;  a-c  resistance  is  even  higher. 
Circuit  operates  without  periodic  adjustment  in  temperatures  up  to  60  C. 
Design  criteria  and  transistor  behavior  under  starved  conditions  are  detailed 


By  B.  M.  BRAMSON,  Project  Engineer,  Balrd-Atomlc,  Inc.,  Cambridge,  Mass. 


PHOTOCONDUCTIVE  DEVICES  and  a 
wide  variety  of  other  measur¬ 
ing  circuits  require  transistor 
buffer  stages  having  high  d-c  input 
resistance  as  well  as  high  a-c  input 
impedance. 

The  a-c  aspect  seems  to  have  re¬ 
ceived  the  main  attention  to  date 
and  input  impedances  up  to  1,000 
megohm.s  have  been  obtained.*  ’  On 
the  d-c  side,  0.4-megohm  input  re¬ 
sistance  has  been  reported’  for  a 
system  of  short-term  stability  and 
relatively  low  input  signal. 

Input-Current  Limitations 

As  the  input  resistance  depends 
on  the  d-c  current  drawn  by  the  first 
stage,  this  current  must  be  kept  to 
as  low  a  value  as  possible. 

The  input  resistance  for  the  cir¬ 
cuit  of  Fig.  1  is 

K  =  V...//, 

where  /.  is  the  current  drawn  by 
the  first  stage  and  has  a  minimum 
value  that  is  dictated  by  several  con¬ 
siderations.  D-c  beta  falls  off  con¬ 
tinuously  as  I.  is  reduced  and  there 
is  no  advantage  in  operating  the 
transistor  at  a  beta  of  nearly  unity. 
ALso,  there  .seems  to  be  a  minimum 
/,  for  proper  operation  whose  value 
at  this  time  is  ba.sed  on  intuition, 
caution  and  su.spicion.  A  third  fac¬ 
tor  is  temperature  range,  which 
affects  both  /„  and  beta. 

About  the  most  that  circuitry  can 
expect  to  do  is  to  permit  the  initial 
ba.se  current  to  be  the  minimum 
practical,  not  allowing  it  to  increase 
appreciably  with  increasing  input 
signal.  This  is  equivalent  to  saying 
that  /.  for  an  optimum  circuit 
should  remain  practically  constant 
regardless  of  signal  input.  There¬ 
fore,  from  Eq.  1,  R  is  almost  pro¬ 


portional  to  V.„;  this  is  basic  fea¬ 
ture  of  such  circuits. 

As  I,  flows  in  signal  source  re¬ 
sistance,  It,  in  Fig.  1,  it  produces  a 
spurious  voltage  drop  V,  that  is  re¬ 
flected  in  output  voltage  V,  of  the 
system. 

The  percentage  inaccuracy  this 
introduces  is 

[VrIiV.,,  +  V,)]  100 

As  Vr  remains  of  the  same  order 


independently  of  V,„  the  voltage- 
transfer  accuracy  is  roughly  pro¬ 
portional  to  signal  input  voltage 
when  R  >  R,.  This  is  another  basic 
feature  of  such  arrangements. 

First-Stage  Transistors 

Some  investigations  on  low-cur¬ 
rent  operation  of  silicon  transistors 
were  made  a  few  years  ago.*  The 
.semiconductor  art  has  since  ad¬ 
vanced  to  the  stage  where  transis¬ 
tors  are  available  with  a  25  C  d-c 
beta  greater  than  20  at  /.  =  10  /ta, 
60  C  Ir,  less  than  100  millimicroamp 
at  F,  =  3  V,  25  C  /,.  approximately 
5  millimicroamps  and  a-c  small  sig¬ 
nal  beta  higher  than  the  d-c  beta. 
Two  commercially  available  tran¬ 
sistors  with  these  characteristics 
are  the  X284  and  the  ST1028.  The 
circuitry  to  be  described  was  de¬ 
veloped  about  these  units. 

Probably  the  simplest  circuit  for 


obtaining  high  d-c  input  resistance 
with  transistors  is  the  grounded 
collector  in  Fig.  2,  operating  under 
starved  conditions.  For  maximum 
d-c  input  resistance,  regardless  of 
signal  level,  the  d-c  voltage  drop 
across  R,  should  be  high  compared 
to  the  maximum  signal  swing.  The 
input  current  will  then  only  swing 
by  a  small  percentage  and  hence 
remain  closer  to  the  practical  min¬ 
imum. 

With  this  circuit,  a-c  input  im¬ 
pedances  of  100  megohms  may  be 
obtained  at  audio  frequencies.  This 
is  possible  because  of  the  consider¬ 
able  increase  in  collector  impedance 
Zr  that  occurs  at  low  /,.  The  input 
impedance  almost  equals  that  of  the 
collector  capacitance  at  frequencies 
below  beta  cutoff  and  is  much  in¬ 
creased  at  low  Ir.  Units  in  the  2N- 
336  class  give  around  5-kc  cutoff 
and  the  2N338  type  around  30  kc  at 
10  fia  of  Ir. 

Collector  breakdown  voltage  lim¬ 
its  the  signal  swing  obtainable  with 
this  method. 

It  is  sometimes  desirable  to 
cascade  another  grounded-collector 
stage  to  that  in  Fig.  2;  R,  is  then 


FIG.  2— Ground«d-<oll«ctor  circuit  for 
email  signals  oparates  under  starved 
canditiens  far  high  input  impedance 
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D-C  Input  Resistance 


disconnected.  The  10  /xa  emitter 
current  of  the  first  stage  will  then 
be  just  right  for  normal  operation 
of  the  second  transistor. 

Large-Signal  Circuit 

In  the  circuit  of  Fig.  3A,  the  col¬ 
lector  of  the  first  stage  is  boot¬ 
strapped  to  the  outer  emitter.  By 
this  means  the  first-stage  collector- 
emitter  swing  is  so  reduced  that  a 
Fr  of  5  V  accommodates  a  100-v 
signal.  This  configuration  also 
raises  the  effective  first-stage  base- 
to-collector  impedance,  giving  con¬ 
siderably  higher  a-c  input  imped¬ 
ance  to  the  system. 

A  curve  of  d-c  input  resistance  ob¬ 
tained  with  a  circuit  of  this  type  is 
shown  in  Fig.  3B.  The  input  current 
varied  from  about  0.2  ma  at  100-v 
signal  to  0.1  ma  at  10  v.  This  repre¬ 
sents  a  resistance  variation  from 
500  megohms  at  100  v  to  100  meg¬ 
ohms  at  10-v  input  signal. 

The  a-c  input  impedance  will  be 
higher  than  10  megohms  at  10  or 
20  kc  and  in  the  1,000-megohm 
region  at  low  frequencies. 

Maximum  Signal  Swing 

If  Rf  is  the  parallel  value  of  R, 
and  R,  in  Fig.  3A,  the  relationship 
R,,/  (Rf  +  R:,)  equal  to  or  greater 
than  ,/(!%.,)  must  be  .satisfied 
where  F,.,. ,  =  peak  a-c  signal  volt¬ 
age  and  l\.r  =  d-c  signal  voltage. 
Otherwise  peak  clipping  will  re¬ 
sult  due  to  C,  in  accordance  with  r-c 
coupling  theory. 

For  best  circuit  performance  the 
d-c  voltage  across  Zener  diodes  SV8 
and  SVll  should  remain  constant 
regardless  of  signal  level.  There¬ 
fore,  the  d-c  current  through  them 
should  remain  as  constant  as  pos¬ 
sible.  One  simple  way  to  insure  this 
without  the  use  of  high  d-c  supply 
voltages  is  to  use  a  floating  supply 
XY.  This  approach  has  the  further 
advantage  that  changes  in  F,v  and 
components  cannot  change  the  d-c 
operating  point  of  the  953  emitter, 
a  condition  which  can  be  objection¬ 
able  at  low  signal  levels. 

The  d-c  current  through  the  SV8 
and  SVll  Zener  diodes  should  be  at 


least  100  fia  and  preferably  about 
1  ma  so  that  (F„**)/(iJ,  -|-  ifO  ^ 
100  /la,  where  Vir  ia  the  floating 
power  supply  voltage  and  the  volt¬ 
age  drop  across  the  SV8  and  SVll 
diodes  is  20  v.  Capacitors  C,  and  C, 
maintain  the  voltage  across  the  SV8 
and  SVll  diodes  under  a-c  condi¬ 
tions  where  these  diodes  would  be 
driven  below  their  minimum  op¬ 
erating  current. 

The  minimum  instantaneous 
signal  that  should  be  applied  to  the 
circuit  during  operation  is  about 


components,  connected  to  the  out¬ 
put  terminal,  will  assist  consider¬ 
ably  in  keeping  the  input  impedance 
high  at  higher  frequencies. 

For  low  ambient  temperatures 
where  beta  might  fall  off  somewhat, 
the  transistors  can  be  housed  in  a 
small  temperature-controlled  oven 
that  will  insure  they  will  not  fall 
beneath  25  C. 

When  using  silicon  transistors 
at  low  currents  to  obtain  high  d-c 
and  a-c  input  resistance  the  fol¬ 
lowing  points  may  be  helpful:  d-c 
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FIG.  3— Bootstrapping  collector  of  first  stage  reduces  collector-emitter  swing  and  increases 
base-collector  impedance  (A);  d-c  input  resistance  varies  fairly  linearly  with  input  signal 
level  (B) 


2  V,  the  approximate  voltage  re¬ 
quired  to  overcome  the  forward 
voltage  drop  in  the  three  series- 
connected  emitter  junctions. 

Potentiometer  R,  is  set  to  meet 
this  requirement  for  the  maximum 
swing  that  is  anticipated.  The  zero 
offset  so  created  is  easily  corrected 
at  the  output  if  required. 

Allowance 

The  collector  current  of  the  2N- 
338  in  Fig.  3A  is  selected  to  be  high 
compared  to  the  highest  /,.  that  is 
anticipated  for  the  953.  This  cur¬ 
rent  is  established  by  the  value  of 
R,.  If  this  condition  did  not  apper¬ 
tain,  then  the  circuit  would  become 
inoperative  at  high  values  of  /,.  of 
the  953.  Similarly,  R.  is  selected  so 
that  the  X284  takes  a  greater 
emitter  current  than  any  /„  ex¬ 
pected  from  the  2N338. 

A  .screen  around  the  first  stage 
beta  will  increase  with  temperature 


and  may  increase  or  decrease  by  a 
small  amount  with  life;  /„  may  in¬ 
crease  by  four  times  or  so  during 
the  life  of  the  transistor  and  also 
increase  rapidly  with  temperature. 

There  is  no  fixed  ratio  between 
1-ma  beta  and,  say,  10-/ta  beta  for 
all  units  of  a  particular  type;  there¬ 
fore,  the  beta  of  each  transistor 
must  be  tested  separately  at  low 
current.* 

The  author  thanks  H.  L.  Aron¬ 
son  for  his  many  valuable  sugges¬ 
tions. 
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FIG.  1— Basic  comparator  elements 


Checking  out  circuit  module  of  voltage 
comparator 


Voltage  Comparator  with 

Transistorized  unit  continuously  monitors  two  d-c  voltages.  When  difference 
between  voltages  exceeds  preset  threshold  voltages  of  as  little  as  100/^v  for 
300  z^sec,  transistor  switch  delivers  up  to  2  amperes  to  load.  Individual  com¬ 
parator  circuits  may  be  used  for  other  applications 
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Analog  applications  sometimes 
■  require  d-c  voltage  compara¬ 
tors  that  are  capable  of  drift-free, 
low-level  error  detection  plus  high¬ 
speed  switching  of  a  load  current 
at  a  preset  magnitude. 

Conventional  carrier -amplifier 
circuits  employ  electromechanical 
choppers  to  convert  d-c  error  volt¬ 
ages  into  supressed  carrier  outputs. 
Such  devices  limit  the  carrier  fre¬ 
quency  to  a  few  kilocycles  thereby 
restricting  the  amplifier  bandwidth 
and  response  speed.  Transistor 
choppers,  however,  operate  at  up 
to  50  kc  on  a  few  milliwatts.  Square 
waves  to  gate  these  choppers  may 
be  supplied  from  small,  inexpensive 
square-loop-core  oscillators,  which 
operate  well  up  to  20  kc.  If  higher 
frequencies  are  desired,  multivi¬ 


brators  or  oscillators  with  diode 
clamping  can  provide  square-wave 
gating  voltages. 

The  combination  of  a  transistor 
oscillator,  chopper  modulator  and 
demodulator  provides  the  prime 
requirements  for  amplifying  d-c 
with  an  a-c  amplifier.  An  a-c  am¬ 
plifier  placed  between  the  modu¬ 
lator  and  demodulator  provides  an 
excellent  driftless  d-c  amplifier. 
Since  the  carrier  frequency  is  high, 
the  bandwidth  is  increased;  if  the 
a-c  amplifier  is  made  to  pass  .square 
waves,  the  filtering  required  at  the 
output  is  negligible. 

Comparator 

Figure  1  shows  the  block  dia¬ 
gram  of  the  comparator.  The  chop¬ 
per  operates  with  10-kc  square 


waves  to  give  fast  response  while 
.still  operating  within  the  limits  of 
the  amplifier  transformers. 

The  transistor  oscillator,  shown 
in  Fig.  2  is  of  conventional  design, 
using  a  J-in.  Hy-Mu  80  toroidal 
core.  The  output  windings  supply 
10-kc  square  waves  at  3  v  peak-to- 
peak  to  operate  the  four-transistor 
chopper. 

Although  the  chopper’  *  has 
many  desirable  characteristics,  the 
designer  must  be  cautious  where 
low-level  nulls  are  desired.  The  two 
signal  source  impedances  must  be 
kept  nearly  equal  and  small  com¬ 
pared  with  the  load  impedance  so 
feedthrough  voltages  do  not  cause 
an  unbalanced  a-c  output  at  null. 

The  unit  was  used  with  .source 
impedances  of  1,000-ohms  or  le.ss. 
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FIG.  2— Transistor  oscillator  and  choppor 


High-Speed  Switches 


feeding  into  a  reflected  impedance 
of  approximately  30,000  ohms.  By 
matching  the  2N43  transistors,  the 
chopper  nulls  may  be  reduced  to  25 
/iv;  with  no  selection,  nulla  .seldom 
exceeded  200  fiv.  Satisfactory  op¬ 
eration  w'as  obtained  over  a  tem¬ 
perature  range  of  —40  to  +75  C 
as  feedthrough  voltages  in  each 
chopper  leg  cancel  at  the  output. 

StabilitY 

The  a-c  amplifler  shown  in  Fig 
3  is  a  three-stage  unit  employing 
negative  feedback. 

Transformer  coupling  permits  a 
stability  factor  of  two,  which  is 
needed  for  germanium  transistors 
operated  at  75  C.  By  matching  out¬ 
put  and  input  impedances  using 
transformers  in  each  stage,  higher 
power  gain  per  transistor  is 
achieved  over  capacitance  coupling. 

A  high  open-loop  gain  allows 
a  feedback  factor  large  enough  to 
stabilize  the  closed-loop  gain,  while 
providing  the  additional  benefits  of 
high  input  impedance  and  low  out¬ 
put  impedance.  Since  the  gain 
without  feedback  is  approximately 
2  X  10\  oscillation  must  be  guarded 
against.  The  last  stage  collector  is 
decoupled  from  preceding  stages  by 
a  Zener  diode  and  a  large  capacitor. 


The  transformers  operate  on  low 
unbalanced  d-c  currents  to  mini¬ 
mize  phase  shifts  and  distortion. 
This  is  accomplished  by  use  of  low 
collector  idling  currents  and  phas¬ 
ing  the  transformer  windings  .so 
that  the  d-c  currents  in  the  primary 
and  secondary  cause  opposing  flux 
linkages.  Depending  on  the  trans¬ 
formers  and  circuit  layout  used,  it 
may  also  be  necessary  to  add  a 
phase-shaping  network  to  satisfy 


the  Bode  stability  criteria  for  feed¬ 
back  amplifiers. 

Feedback  was  closed  on  the  a-c 
stages  only.  The  loop  may  also  be 
closed  from  the  d-c  output  to  the 
chopper  inputs,  provided  the  signal 
source  impedances  are  constant. 

The  amplifier  output  is  rectified 
by  the  IN457  diodes  rather  than 
demodulated,  since  the  magnitude 
of  the  error  is  of  concern  and  not 
the  polarity.  To  get  an  indication 


Table  I — Characteristic  Equations  ior  Power  Switch  oi  Fiq.  4 


Cutoff  condition  for  Qi 

E^i  +  Ehit  ^  In\  (fbi  +  Wi  +  El)  +  /c»i  El  +  1 {Ri  +  El)  (D 
Ciit«)ff  condition  for  Qt 

Eii  +  ^  /f.i  El  +  /t«i  (El  +  tm)  (2) 

C\>ndition  for  switch  turn-on 

^'iDitui  “  Etutt  +  E^i  +  Ebti  —  (El  +  Rl  -h  rw)  —  7,^  Ri 
+  { 1A’«  +  ^  bft  “■  ^ €9l  («2 (3) 


A’rfi,  Ejt  =  forward  voltaKC 
drop  across  Di  and  l)i 

Ehn,  Eb^  —  l)asc-to-cniittcr 
thn-shold  voltage  of  Qi  and  Qi 

/col,  /cot  ”  collector  cutoff 
curix-nt  of  Qi  and  Qt 


/ ,,  »■  input  current  to  switch 
rn  ”  ba8«‘  resistance  of  Qi 

El  ”  load  resistance 
rn  ••  bas«‘  resistanc*-  of  Qi 

Riu  I  “  input  impedance  of  Qi 
di  »  current  gain  of 
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of  polarity  of  the  error,  a  phase- 
sensitive  demodulator  may  be  sub¬ 
stituted  for  the  rectifying  diodes; 
demodulator  gating  can  be  sup¬ 
plied  by  adding  windings  and  power 
capability  to  the  transistor  oscil¬ 
lator. 

Power  Switch 

The  d-c  output  from  the  carrier 
amplifier  triggers  a  p^jwer  switch, 
which  applies  28  v  to  the  load  when 
its  input  voltage  exceeds  a  fixed 
threshold  value.  The  switch,  shown 
in  Fig.  4,  is  a  two-.stage  complemen¬ 
tary-coupled  nonlinear  amplifier, 
with  a  Zener  diode  in  series  with 
the  input  to  minimize  the  effect  of 
drift  on  the  switching  point. 

Stabilizing  diodes  in  the  emitters 
of  both  transistors  provide  a  re¬ 
verse  base-to-emitter  voltage  to 
prevent  amplification. 

The  equations  governing  the  se¬ 
lection  of  values  for  the  stabilizing 
diodes  and  base-to-emitter  resistors 
are  shown  in  Table  I.  For  high  tem¬ 
perature  operation  of  such  a  d-c 
amplifier,  /,„  in  each  stage  must  re¬ 
main  unamplified  up  to  the  highest 
ambient  temperatures  for  which  it 
is  designed. 

Since  /„  causes  a  base-to-emitter 
voltage  drop  which  tends  to  turn  on 
the  transistor,  the  base-to-emitter 
closing  resistance  must  be  kept 
small  enough  to  assure  the  cutoff 
conditions  of  Eq.  1  and  2  at  the 
largest  expected  value  of  /,.. 

Equation  3  shows  that  /„  of 
both  Q,  and  Q,  may  cause  an  appre¬ 
ciable  change  in  the  .switch  operat¬ 
ing  point.  Therefore,  it  is  desirable 
to  have  the  base-to-emitter  resistor 
of  each  vary  such  that  the  product 
of  its  resistance  times  /,.  remains 
constant  with  temperature. 

Characteristics  of  thermistors  R, 
and  Rj  track  the  respective  leak¬ 
age  currents  rea.sonably  closely. 
By  careful  matching  of  thermistor 
characteristics  with  those  of  the 
change  on  the  .switching  point  due 
to  /„  may  be  held  to  less  than  0.1  v 
from  —40  to  +70  C. 

Significantly,  the  transistor  base- 
to-emitter  threshold  voltages, 
and  the  stabilizing  diode  voltage 
drops,  E^,  have  negative  tempera¬ 
ture  coefficients  of  approximately 
2  mv/deg  C  and,  unless  compen¬ 
sated,  they  will  cause  a  drift  in  the 
switching  point. 


In  this  power  switch  circuit  the 
effects  of  temperature  induced 
changes  in  Et„  and  E^,  may  be  com¬ 
pensated  by  choosing  a  Zener  diode 
with  a  positive  temperature  co¬ 
efficient  of  3  to  4  mv/deg  C.  Sharp¬ 
breaking  Zener  diodes  in  the  6-  to 
8-v  range  provide  best  results. 

Since  the  stabilizing  diodes  are 
not  excited  by  a  bias  current,  a 
question  may  arise  concerning  the 
method  by  which  the  forward  volt¬ 
age  drop  across  each  is  developed. 
If  the  transistor  is  completely  cut¬ 
off,  the  emitter  current  is  zero. 
However,  if  the  stabilizing  diode 
drop  is  zero,  will  usually  be 


FIG.  4— Two-tlag*  switch  can  hondU  up 
to  2-amp  currant;  R,  is  100,000  ohms  at 
25  C  with  a  —4.6  parcant/dag  C  tamparo- 
tura  coafficiant  and  R-  is  100  ohms  at 
25  C  at— 4.4  parcant/dag  C 

amplified  by  a  factor  approaching 
the  /3  of  the  transistor. 

In  the  circuit  shown,  /„  is  ampli¬ 
fied  just  enough  to  allow  an  emitter 
current  that  will  excite  the  stabiliz¬ 
ing  diode  to  a  voltage  in  the  region 
of  the  knee  of  its  forward  conduc¬ 
tion  curve.  At  this  point,  voltage 
drop  Ea  is  just  enough  to  meet  the 
conditions  of  the  cutoff  equation 
and  !„  cannot  be  amplified  further. 

Diode  Selection 

In  selecting  the  proper  stabiliz¬ 
ing  diode  to  match  any  given  tran¬ 
sistor,  the  designer  must  meet  two 
criteria:  the  diode  must  be  rated  to 
carry  the  maximum  emitter  current 
during  transistor  saturation  and 
the  current  required  to  excite  the 
stabilizing  diode  to  a  voltage  nec¬ 
essary  to  cut  off  the  transistor  must 
be  small  compared  with  the  emitter 
current  at  saturation.  Otherwise  a 
resistor  must  be  added  to  supply 
the  diode  with  proper  bias  current. 

Use  of  regeneration  makes  the 
switch  unusually  sensitive,  since 
the  input  voltage  is  required  only 


to  drive  the  unit  into  its  linear 
state,  after  which  it  latches  with 
its  own  regeneration.  Switching 
time  is  primarily  determined,  by 
the  power  transistor  and  is  approxi¬ 
mately  60  fisec  for  the  2N174. 

Diode  Dt  and  resistor  Rr  provide 
a  regeneration  path  capable  of  sup¬ 
plying  base  current  to  0,  which 
causes  saturation  of  Qj.  If  close 
temperature  compensation  of  the 
switching  point  is  not  required,  D, 
and  Rf  may  be  eliminated  by  mak¬ 
ing  R,  a  fixed  resistor  that  meets 
this  requirement  as  well  as  the  cut¬ 
off  requirement  given  by  Eq.  1.  The 
capacitor  connected  to  the  base  of 
Q,  prevents  premature  triggering 
by  any  transient  that  may  occur 
when  the  28-v  supply  is  connected. 

Output  current  capability  may  be 
increased  by  adding  another  driver 
stage  or  by  adding  transistors  in 
parallel.  The  reverse  bias  technique 
overcomes  /„  amplification  so  size 
and  cost  become  the  primary  limi¬ 
tations  on  the  amount  of  power  to 
be  switched. 

Performance 

The  completed  unit  monitors  two 
d-c  voltages  continuously.  When 
the  difference  between  the  voltages 
exceeds  the  preset  threshold  volt¬ 
age,  which  may  be  as  little  as  100 
ftv  for  approximately  300  fisec,  the 
output  switch  latches  on,  delivering 
up  to  2  amperes  to  a  load.  Reset¬ 
ting  is  accomplished  by  breaking 
either  ground  or  the  28-v  supply. 

Since  the  individual  circuits  have 
been  developed  in  module  form, 
they  may  be  used  in  many  other  ap¬ 
plications  w'ith  little  or  no  modifi¬ 
cations.  The  oscillator  chopper 
module  serves  as  an  electronic  re¬ 
placement  for  electromechanical 
choppers,  where  its  limits  on  volt¬ 
age  and  impedance  levels  are  not 
restrictive.  The  frequency  of  the 
unit  may  be  varied  over  a  range 
from  200  cps  to  20  kc  by  varying 
the  d-c  excitation  voltage  and  the 
number  of  turns  on  the  transformer 
windings. 

The  a-c  amplifier  may  be  used  as 
a  gain-stabilized  preamplifier  for 
servo  .systems  or  voltmeters. 
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TABLE  1 — Characteristics  of  Silicon  Solar  Cells  in  Commercial  Production" 


Output  with  Matchcxl  l..oad 

Mfgr. 

Active 

at  lO.tMIO  foot-canfilcH 

Avg.  f'.on- 

Shiirt- 

Opeii-Cir- 

. 

\rro 

C  'irruit 

llf>(Tniun  EleclroiiicH 

(cm) 

(cm*) 

(niv) 

fma) 

(mw) 

Eff.  (%) 

Curr.  (ma) 

age  fniv) 

2A . 

2  86  (lia. 

4  75 

4(HI 

85 

34 

5  -8 . 5** 

IHf  IH 

550 

200A . 

1/4  of  2A 

1  20 

4(M) 

21 

8.4 

M 

■eh 

550 

220C . 

2x2 

3  8 

400 

65 

26 

« 

100 

5.50 

120C . 

1  X  2 

18 

400 

34 

13.6 

9->9 

40 

.550 

HOC . 

I  X  I 

0.9 

4(H) 

17 

6  8 

5-8 . 5“ 

20 

550 

52C . 

0  5  X  2 

0  8 

400 

15 

6  0 

“ 

20 

.51C . 

0  5  X  1 

0  4 

too 

7.5 

3.0 

10 

.550 

5.50 . 

0  5  X  0  5 

0  2 

400 

3  8 

1.5 

“ 

5 

550 

58C . 

0  5  \  0  25 

0  1 

400 

18 

0  72 

M 

.3 

5.50 

Output  with  liu 

i<h‘nt 

Inlcrn'I 

Energy  «f  100  luw/cni*  (1  suu)* 

SI 020 . 

1  X  2 

1  75 

3.50-4(M) 

17.5 

7 

4 

35 

480 

SI  020 A . 

1  X  2 

1  75 

4(K) 

26 

10  5 

6 

40 

500 

S1020B . 

1  X  2 

1  75 

4(H) 

35 

14 

8 

48 

550 

S0.520 . 

0.5  X  2 

0  75 

350  400 

7 . 5 

3 

4 

16 

480 

S0520A . 

0  5x2 

0  75 

400 

112 

4  5 

6 

18 

500 

S0.520B . 

0  5  X  2 

0  75 

400 

15 

6 

8 

22 

.550 

S0510 . 

0  5x1 

0  37 

3.50-400 

3  8 

1.5 

4 

8 

480 

S0510A . 

0.5  X  1 

0  .37 

4(H) 

5 . 6 

2.25 

6 

9 

.5(H> 

S0510B . 

0  5  X  1 

0  .37 

4(H) 

7 . 5 

3 

8 

11 

550 

(a)  Average  range,  (b)  Knergy  conversion  is:  10,000  foot-4-andles  »  1,(M)0  w/m’=»  100  inw/cm’,  of  collecting. 


Silicon  Solar  Cells 

Converters  of  light  into  electricity,  solar  cells  now  in  production  can  provide 
power  for  electronic  equipment  or  actuate  industrial  controls 


By  JEROME  KALMAN,  Chief  EiiKineer,  Solar  Products,  Hoffman  Electronics  Corp.,  Semiconductor  DIv.,  Evanston,  IlL 


Silicon  solar  cells,  developed  in  1954  by  Bell 
Telephone  Laboratories,  are  efficient  converters  of 
sunlight  into  usable  electrical  energy.  Table  I 
lists  geometries  and  characteristics  of  types  in  com¬ 
mercial  production. 


f'.haraet«Ti»tie 

Photovoltaic 

Photocfind  iietive 

Teiiip«‘rHtiire 

effwts 

negligible 

severe 

Position 

sensitivity 

none 

some 

KxOTnal  power 

not  neees.sary 

nwessary 

Aging 

no  efftx-t 

reduced  p<‘rformanc«- 

Sensitivity 

medium  (no  exter- 

liigli  (with  external 

nal  power  supply) 

|K>wer  supply) 

Besponse  time 

micTOs«‘eonds 

milliseconds 

Conversion  efficiencies  up  to  10  percent  are  being 
obtained  with  production  units  compared  with  1  per¬ 
cent  for  thermopiles,  0.6  percent  for  selenium  barrier- 
layer  cells  and  0.5  percent  for  photogalvanic  cells. 

The  solar  cell  is  a  photovoltaic  (self-generating) 
device  consisting  of  a  silicon  p-n  junction.  No  ex¬ 
ternal  power  is  needed.  Other  advantages  over 
photoconductive  (cadmium-sulfide,  lead-sulfide,  ger¬ 
manium  photodiodes)  types  are  listed  in  Table  II. 

OUTPUT — Current  output  of  silicon  solar  cells  is 
dependent  on  cell  area  and  available  illumination, 
but  is  essentially  independent  of  temperature 
change.  Voltage  output  is  independent  of  cell 
area,  varies  logarithmically  with  illumination  level 
and  decreases  with  temperature  rise. 

Cells  may  be  wired  in  series,  parallel,  or  series- 
parallel  to  achieve  higher  output.  The  short- 
circuit  current  is  linear  with  light  level  hence  light 
levels  can  be  metered  by  the  short-circuit  response. 
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Loop  Controls  Scatter 

System  controls  output  power  of  uhf  tropospheric  scatter  communications 
links  in  accordance  with  level  of  received  signal  at  opposite  end  of  link  to  com¬ 
pensate  fading.  Use  of  controlled-carrier  operation  may  efFect  reductions  in 
transmitted  power  of  98  percent  with  consequent  savings  in  fuel 


By 


YEH  Elet'tronlcs  Division,  Westlnghouse  Electric  Corporation,  Baltimore,  Maryland 


Fiading  in  transmission  of 
radio  waves  may  be  offset  by  a 
system  comparable  to  putting  age 
in  the  transmitter,  rather  than  in 
the  receiver.  Called  controlled- 
carrier  communications,  the  system 
involves  controlling  transmitter 
output  power  of  uhf  tropospheric 
links  in  accordance  with  momen¬ 
tary  need. 

Reliability 

For  uhf  tropospheric  transmis¬ 
sions,  it  is  now  generally  agreed 
that  fading  may  be  arbitrarily  di¬ 
vided  into  two  components — a  fast 
one,  believed  to  be  caused  by  multi- 
path  transmissions,  and  a  slow  one, 
caused  by  changes  in  conditions, 
such  as  index  of  refraction  of  the 
atmosphere.  However,  instantane¬ 
ous  signal  level,  subject  to  the  com¬ 


bination  of  both  slow  and  fast  fad¬ 
ings,  always  fluctuates  at  a  fast  rate. 

System  reliability  is  usually  spe¬ 
cified  as  percentage  of  time  that 
communication  is  maintained.  To 
attain  it,  transmitter  power  is  usu¬ 
ally  maintained  continuously  at 
maximum  level. 

Statistically,  maximum  r-f  power 
is  required  only  for  a  short  period 
of  time.  Continuous  operation  at 
maximum  level  considerably  ex¬ 
tends  the  interference  area  during 
good  propagation  conditions.  In 
addition,  average  power  is  much 
higher  than  actually  nece.ssary. 
This  unnece.ssary  use  of  power  ag¬ 
gravates  the  fuel  supply  problem, 
because  of  the  relative  inaccessi¬ 
bility  of  many  sites. 

In  controlled-carrier  operation, 
transmitter  r-f  power  is  changed 


as  closely  as  possible  with  fluctua¬ 
tions  in  level  of  received  signal. 
This  is  done  with  a  closed  servo 
loop,  including  both  ends  of  the 
communications  link. 

Fading  Characteristics 

To  determine  the  characteristics 
of  the  control  variable,  a  basic 
analysis  of  the  tropospheric  scat¬ 
tering  mode  of  propagation  was 
made.  Particular  attention  was 
given  to  instantaneous  signal-level 
di.stributions,  fading  rate,  depth 
and  duration  and  other  signal  vari¬ 
ations. 

The  study  indicated  that  the 
sampling  period  of  fast-fading 
Rayleigh  distribution  is  one  minute. 
Also  fading  rate  caused  by  turbu¬ 
lent  and  drift  velocities  at  carrier 
frequencies  up  to  10,000  me  seldom 


aoisi  mc<«>Tio-iON(F-inwoi3N(Ssi| 


•>,  Time  intepference 
TO  signal 


FIG.  1  — Leng-tarm  intlanlonaout  tignal  distribution  curvot  pormit  dotorminotion  of  roquirod 
dynamic  rang*  of  tronsmittor  powor  at  difforont  roliobilitios,  ordors  of  divorsity  and  path 
Ungtht  for  vhf  troposphoric  communications  links 


FIG.  2— Intorforonco  pottorn  shows  diffor- 
onco  in  intorforonco  oroos  for  controUod 
and  uncontrollod  oporotion 
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FIG.  3— Plot  shows  ovorogo  tronsmittor  powor  sovod  using  controllod  corrior  for  varying 
path  lengths,  orders  of  diversity  and  reliabilities 


exceeds  10  cps,  excluding  aircraft 
effect,  and  the  time  constant  of  a 
signal-sensing  circuit  should  be 
about  0.01.5  sec  to  respond  to  a  fad¬ 
ing  rate  of  10  cps. 

Further,  the  worst  rate  of 
change  of  signal  level  is  about  50 
db  at  i  cycle  of  10  cps  or  0.05  sec. 

Exact  data  of  duration,  number 
and  depth  of  fast  fades  are  not  yet 
available,  although  some  analytical 
results  are.  Qualitively,  as  fades 
get  deeper,  there  are  fewer  of  them 
and  they  do  not  last  as  long. 

Since  the  fast-fading  sampling 
period  has  been  established  as  one 
minute,  the  median  signal  level 
should  be  established  on  a  minutely 
basis.  The  minutely  median,  ac¬ 
cording  to  an  analysis  of  a  limited 
number  of  one-minute  totalizer  re¬ 
cordings,  does  change  from  minute 
to  minute.  Distribution  also  ap¬ 
proaches  Gaussian.  If  enough  data 
are  taken  on  a  long-term  basis 
(monthly  or  yearly),  minutely 
median  distribution  probably 
would  not  be  much  different  from 
the  hourly  median  distribution. 

Long-term  instantaneous  signal 
distribution  (the  combination  of 
slow  and  fast  fadings)  should  be 


FIG.  4— PuIm  domodulotor  may  ba  utad 
ta  pravida  vabaga  la  modulating  anoda 
oF  klystron  powar  amplHlar 


used  as  a  basis  for  determining 
dynamic  range  of  r-f  power.  These 
distributions  could  be  obtained  ex¬ 
perimentally.  Without  an  experi¬ 
mental  curve,  the  probability  com¬ 
bination  of  short-term  fading  and 
long-term  fading  distributions  may 
be  used. 

A  set  of  long-term  probability- 
combined  fading  distributions  are 
shown  in  Fig.  1.  Conventional 
long-term  hourly  median  distribu¬ 
tions  and  short-term  distributions 
for  nondiversity  and  selector  di¬ 
versity  operations  were  used.  The 
long-term  distributions  were 
Gaussian  with  standard  deviations 
of  9,  4  and  1.5  db  for  path  lengths 
of  100,  300  and  600  statute  miles. 

A  number  of  experimental  non¬ 


diversity  long-term  instantaneous 
signal  distributions  from  scatter 
links  follow  the  curves  of  Fig.  1 
quite  closely  except  for  high  sig¬ 
nal  regions.  The  exception  may  be 
caused  by  enhancement  from  air¬ 
craft  effect  and  ducting.  System 
parameters,  such  as  frequency  and 
path  lengths,  varied  in  the  links 
considered. 

Required  dynamic  range  of 
transmitter  power  at  various  re¬ 
liabilities,  orders  of  diversity  and 
path  lengths  can  be  determined 
from  Fig.  1. 

Control  Requirentonts 

Path  reciprocity  may  happen  99 
percent  of  the  time,  if  tropospheric 
transmission  behaves  similarly  to 
ionospheric  transmission.*  There¬ 
fore,  the  control  loop  should  be  ca¬ 
pable  of  handling  some  nonrecip¬ 
rocal  effects,  such  as  different  fad¬ 
ing  rate  and  rate  of  change  of 
signal  level,  if  higher  system  re¬ 
liability  is  required. 

The  requirement  that  transmit¬ 
ter  power  be  controlled  at  a  rate 
not  exceeding  10  cps  is  limited  by 
present-day  high-voltage  d-c  power 
supplies  and  closed  servo  loops. 
Provisions  must  also  be  made  in 
the  control  system  to  exclude  air¬ 
craft  enhancements  and  to  handle 
some  of  the  non  reciprocal  path  ef¬ 
fects. 

The  azimuth  interference  area 
pattern  of  one  typical  system  is 
shown  in  Fig.  2.  Smooth-earth 
scatter  geometry  is  assumed  in  the 
pattern,  and  only  cochannel  inter¬ 
ference  is  considered.  Interference 
is  measured  by  a  receiving  setup 
identical  with  that  used  by  the  in¬ 
terfering  system. 

Azimuth  antenna  pattern  is  as¬ 
sumed  to  have  four  azimuth  sec¬ 
tors.  The  first  sector  surrounds 
the  main  lobe.  The  second  contains 
the  two  first  side  lobes,  and  the 
third  contains  the  two  second  side 
lobes.  The  fourth  sector  includes 
all  other  minor  side  lobes  that  can 
be  contained  in  an  envelope  with 
no  gain  (isotropic). 

The  main  lobe  of  the  interfered 
receiver  is  pt)inted  to  the  interfer- 
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SITE  NO. 2 


REFERENCE 


REFERENCE 

FIG.  5— Dfract-typ*  control  loop  it  rololivoly  timpio  and  con  bo  roodily  odoptod  to  various 
typot  of  communicotiont  tyttoms 


ing  signal  (at  the  ideal  elevation 
for  scattering).  Azimuth  off-beam 
effect  is  neglected. 

Average  interfering  carrier  to 
average  noise  ratio  for  ssb  is  13 
db  and  for  f-m  is  10  db.  Minimum 
useable  s  n  per  channel,  using  zero 
dbm  test  tone,  is  25  db. 

Long-term  average  transmitter 
r-f  power  savings  for  various  path 
lengths,  orders  to  diversity  and 
percentages  of  reliability  are 
shown  in  Fig.  3.  It  can  be  shown 
that  as  .system  reliability  is  in¬ 
creased,  savings  in  average  trans¬ 
mitter  power  are  also  increased. 
Shortening  the  path  also  increases 
average  power  savings.  On  longer 
paths,  however,  actual  power  saved 
may  be  much  greater  (perhaps  50 
kw  or  more),  because  transmitter 
power  is  originally  greater. 


Output  Control 

Several  types  of  amplifiers  have 
been  considered  for  controlling 
transmitter  output  power.  A  kly¬ 
stron  having  a  modulating  anode 
seemed  to  be  the  most  desirable, 
since  output  voltage  is  directly  pro¬ 
portional  to  modulating-anode 
voltage. 

The  modulating  anode  varies 
beam  density,  while  beam  voltage 
remains  con.stant.  When  the  modu¬ 
lating  anode  is  operated  at  the 
same  potential  as  the  klystron 
body,  it  has  no  effect  on  either 
beam  density  or  power  output. 

As  the  potential  approaches  that 
of  the  cathode,  beam  density  and 
power  output  are  reduced.  Exci¬ 
tation  need  not  be  changed  with 
changes  in  modulating-anode  volt¬ 
age,  and  focusing  adjustments  can 
remain  fixed. 

To  control  modulating-anode 
voltage,  a  separate  supply  can  be 
connected  between  the  klystron 


body  and  the  modulating  anode. 
Output  varies  modulating-anode 
potential  relative  to  the  body  and 
to  the  cathode.  Supply  voltage 
need  not  be  as  great  as  beam  volt¬ 
age. 

The  supply  must  deliver  .several 
hundred  watts  of  well-filtered  high- 
voltage  d-c.  The  d-c  can  be  ob¬ 
tained  by  rectifying  and  filtering 
a-c.  D-c  level  can  then  be  varied 
by  changing  a-c  amplitude. 

Conventional  rectifier  supplies 
oppose  rapid  changes  in  d-c  volt¬ 
age.  The  rectifiers  prevent  rapid 
discharge  of  filter  capacitors,  and 
the  low  level  of  ripple  permitted 
requires  the  filtering. 

It  can  be  shown  that  maximum 
modulating  frequency  (control 
rate)  is  about  25  percent  of  sup¬ 
ply  frequency.  In  the  present  case, 
modulating  frequency  is  10  cps, 
and  supply  frequency  should  be  40 
cps  or  higher.  Thus,  a  60-cps  sup¬ 
ply  is  suitable. 

If  a  control  rate  of  higher  than 


DIRECTION 

FIG.  6— Roduclion  of  fading  in  two-way 
path  it  shown  at  (A)  and  (B)  when  input 
fades  as  shown  in  (C)  and  (0) 


10  cps  is  desired,  the  power-supply 
frequency  is  increased  or  a  pulsed- 
type  demodulator  supply  is  used. 

A  typical  pulsed-demodulator  sup¬ 
ply  for  this  purpose  is  shown  in 
Fig.  4. 

Proposed  Systems 

A  control  system  that  will  regu¬ 
late  transmitted  power  in  two-way 
point-to-point  communications 
loops  to  compensate  fading  oper¬ 
ates  in  this  fashion.  When  trans¬ 
mitters  and  receivers  are  operating 
simultaneously  over  a  two-way 
tropospheric  transmission  path,  the 
control  system  detects  actual  re¬ 
ceived  signal  level  and  compares 
it  to  a  reference.  The  error  signal 
is  amplified  and  used  to  control 
transmitter  output. 

The  direct  control  loop  is  shown 
in  Fig.  5.  It  is  independent  of 
the  operation  and  characteristics  of 
the  multiplex  and  exciter  equip¬ 
ments,  and  automatically  and  con¬ 
tinuously  makes  adjustments  of 
each  transmitter  power  amplifier 
to  compensate  fading.  The  micro- 
wave  paths  in  the  atmosphere  form 
part  of  the  feedback  loop. 

Verification 

Experiments  were  performed  to 
verify  the  theory  of  the  direct- 
control  technique.  The  controlled- 
carrier  loop  was  simulated  on  an 
electronic  analog  computer  (Reac). 
Variations  in  level  of  the  received 
signal  at  both  sites  were  com¬ 
puted  during  the  presence  of  recip¬ 
rocal  and  nonreciprocal  fading. 

A  typical  example  of  the  per¬ 
formance  expected  during  non¬ 
reciprocal  fading  is  shown  in  Fig. 
6.  A  10-cps  fading  signal  exists  in 
one  path,  and  at  the  .same  time  a 
one-cps  fading  signal  exists  in  the 
other.  Reduction  in  fading  at  the 
receivers  is  indicated  by  the  re¬ 
corded  values  of  C,  and  Cj. 

Estimates  show  that  use  in  the 
pole-vault  system  would  produce 
annual  .savings  in  diesel  fuel  close 
to  one-half  million  dollars. 

This  work  was  done  under  study 
contract  with  Air  Force  Cambridge 
Research  Center,  where  the  concept 
of  controlled  carrier  operation  was 
initiated. 

Reference 
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New  Plosmarc  Torch  Service  for  Production 
Parts  from  Refractory  Metals — By  harness¬ 
ing  the  highest  controlled  temperatures  ever  used  in 
industry — up  to  30,000  degrees  F,, — the  new  Plas- 
marc  Torch  makes  possible  the  fast  and  accurate 
mass  production  of  ultra-hard  materials  that  have 
been  virtually  unworkable  by  any  previous  means. 

With  the  patented  Plosmarc  Torch,  Linde  is 
equipped  to  supply  parts  made  of,  or  coated  with 
refractory  metals,  or  made  of  a  vari¬ 
ety  of  metals  combined  with  non- 
metals  or  reinforced  plastics.  This 
method  has  been  used  successfully 
with  pure  tungsten,  molybdenum, 
zirconium,  and  tantalum  (all  metals 
in  the  highest  temperature  range), 
hard  carbide  materials,  and  even 
precious  metals,  including  platinum 
and  palladium. 

In  powder  or  wire  form,  the  metal  being  worked 
is  fed  into  the  torch  chamber  where  a  non-trans- 
ferred  electric  arc  generates  temperatures  above 


15,(X)0  degrees,  literally  melting  the  particles  to  a 
fluid  or  plastic  state.  Inert  gases,  flowing  continu¬ 
ously,  deposit  them  at  near-sonic  speeds  on  the  work- 
piece.  Jets  of  CO2  cool  the  particles  instantly  to  form 
heat-and-erosion-resistant  material.  Coatings,  even 
on  graphite,  have  an  excellent  bond.  Shapes  are 
built  up  on  machined  mandrels  which  are  then  etched 
away  to  leave  the  finished  parts. 

There  are  no  known  limitations  on  size  or  complex¬ 
ity  of  shape.  Accuracy  of  i:  .002 in.  can  be  maintained. 
The  Plosmarc  Torch  has  been  used  to  make  high- 
density  timgsten  crucibles,  special  parts  for  nuclear 
work,  sensitive  electrical  contacts,  and  electronic 
components  and  x-ray  targets.  Linde  will  also  pro¬ 
vide  a  wind-tunnel  materials  testing  service  based 
on  this  device. 

For  information  on  this  extension  of  Linde’s  well- 
known  Flame -Plating  service,  write  Dept.  XX- 00, 
Linde  Company,  Division  of  Union  Carbide  Cor¬ 
poration,  30  East  42nd  Street,  New  York  17,  N.  Y. 
In  Canada:  Linde  Company,  Division  of  Union  Car¬ 
bide  Canada  Limited. 


FOR  MEN 
WITH  IMAGINATION 


Three -Level  Ruby  Maser — The  Maser  is  a 
microwave  amplifier  utilizing  energy  stored  in  a  mo¬ 
lecular  or  atomic  system.  Emission  of  this  energy  is 
stimulated  by  the  input  signal.  Masers  operate  at 
liquid  helium  temperatures  and  have  incredibly  low 
noise  levels  approaching  zero  db.  Recently  a  Uni¬ 
versity  research  laboratory*  u.sed  Linde  single  crys¬ 
tal  synthetic  ruby  (AI2O3  with  CrDs  additive)  in  a 
three-level  solid  state  Maser.  The  ruby 
crystal  was  placed  at  the  center  of  the 
Maser’s  tuned  cavity  and  a  magnetic 
field  of  42(X)  gauss  was  applied.  To 
bring  electrons  from  a  ground  state 
into  a  permissible  higher  energy  level, 
a  pumping  frequency  of  24  kMc  was 
used  and  the  Ma.ser  successfully  am- 
*  plified  signals  at  9.3  kMc. 


Linde  also  supplies  other  crystals  including  rutile, 
spinel  and  sapphire  (AI2O3).  Sapphire  is  used  in  infra¬ 
red  optical  systems,  windows  for  high  p)ower  micro- 
wave  tubes,  spacers  and  supports  in  vacuum  tubes, 
radiation  pipes.  It  has  strength  at  elevated  tem¬ 
peratures,  melts  at  2040°C,  is  hard,  inert,  non-piorous 
and  can  be  sealed  to  metals  and  glasses.  Sapphire  is 
currently  available  in  the  shape  of  domes,  windows 
up  to  4  H  inches  in  diameter,  rods  and  special  con¬ 
figurations. 

For  further  data  write  to  Crystal  Products  De¬ 
partment  BD-15, Linde  Company,  Division  of  Union 
Carbide  Corporation,  30  East  42nd  Street,  New 
York  17,  New  York. 

♦“Maser  Action  in  Ruby,”  by  G.  Makhov,  C.  Kikuchi, 
J.  Lambe,and  R.W.Terhune.“Phy8ical  Review,”  Volume  109, 
Number  4,  Page  1399,  Feb.  15,  1958. 
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FIG.  3— Fraquancy  shift  plottad  at  a  function  of  tha  d-<  input 
voltoga  to  tha  modulator 


FIG.  1— A  fraquancy  twaep  ganerotor  was  constructad  using 
two  of  thasa  oscillator  circuits  and  o  dioda  mixar 


Transistorized  F-M 
Oscillator 


Two-transistor  circuit  combines  a  Q  multiplier  with  the  Miller  effect  to 
produce  a  relatively  stable  but  simple  f-m  oscillator  and  modulator 


By  PAUL  W.  WOOD,  Oentral  Motors  Corp.,  Detroit,  Mlchlttan. 


A  SENSITIVE  MEANS  of  controll¬ 
ing  or  modulating  frequency 
with  a  low  control  signal  is  pro¬ 
vided  by  this  transistorized  f-m 
oscillator.  Fig.  1.  Operating  at  1 
me,  the  configuration  is  similar  to 
the  Harris  Q  multiplier'  *,  with 
sufficient  feedback  to  oscillate. 

A  low-impedance  tap  on  the  tun¬ 
ing  coil  is  unnecessary  because  of 
the  high  input  impedance  of  the 
emitter  follower,  Q,.  Negative 
feedback  of  0,  makes  the  circuit 
relatively  stable. 

The  tuned  circuit,  L,  and  C„  is 
center  tapped  by  C,  and  C,.  The 
signal  developed  across  the  emit¬ 
ter  resistor  i2,  is  fed  back  to  the 
junction  of  C„  C„  sustaining  oscil¬ 
lation  at  the  frequency  determined 
by  L,-Ci,  Cj-Cs. 

Resistors  R,,  R,  and  R,  deter¬ 
mine  the  quiescent  operating 
point  of  the  transistor.  The  oscil¬ 
lator  output  signal  is  developed 
across  the  emitter  load  resistor. 


The  modulator  is  a  conventional 
audio  amplifier  using  Miller  ef¬ 
fect’  to  produce  a  change  in  the 
oscillator  frequency. 

The  input  capacitance  of  the  com¬ 
mon  emitter  circuit,  Q„  is  approxi¬ 
mately  equal  to  the  effective  emit¬ 
ter  capacitance  times  the  transistor 
current  gain.  The  modulation  sig¬ 
nal,  applied  to  the  base  of  Q,.,  varies 
the  current  gain  and  thereby 
varies  the  input  capacitance. 

Frequency  Shift 

The  input  capacitance  of  Q,  is 
coupled  to  the  oscillator  tank  cir¬ 
cuit  through  a  .small  capacitor  C,. 
Thus  as  the  gain  of  the  transistor 
is  varied,  its  input  capacitance 
varies  and  is  coupled  to  L,-C„  pro¬ 
ducing  a  corresponding  shift  in 
oscillator  frequency.  The  values  of 
R„  R,  and  R,  produce  class-A  op¬ 
eration  of  Q,.  Capacitor  C,  by¬ 
passes  R,  for  audio  frequencies. 
Resistor  R»  isolates  the  input  sig¬ 


nal  source  from  the  base  of  Q,. 

Figure  2  shows  the  frequency 
shift  as  a  function  of  the  d-c  input. 

Tests  of  this  circuit,  made  in  a 
variable  temperature  chamber, 
show  a  4-kc  decrease  in  frequency 
as  a  result  of  a  temperature  change 
from  40  F  to  100  F.  This  tempera¬ 
ture  stability  is  good,  being  about 
0.5  percent  at  700  kc.  Stability 
could  be  increased  by  use  of  neg¬ 
ative  temperature  coefficient  ca¬ 
pacitors  and  thermistors. 

A  frequency  sweep  generator 
was  constructed  using  two  of  the 
described  oscillators  and  a  diode 
mixer.  One  of  the  oscillators  was 
modulated  by  a  low-frequency  saw¬ 
tooth  signal,  while  the  other  was 
operated  at  a  fixed  frequency. 

References 

(1)  H.  E.  Harris,  Simplifled  Q  Multi¬ 
plier,  Elbctronics,  p  130,  May,  1951 

(2)  G.  B.  Miller,  Transistor  Q  Multi¬ 
plier,  Electronic  Eng,  p  79,  May  1958 

(3)  Miller  Effect,  Radlotron  Designer’s 
Handbook,  3rd  ed.  p  182 


64 


January  30,  1959- ELECTRONICS 


N  L  S  —  T  h  e 


V 


Analog  to  digital  conversion  in  Nortronics’  Universal  Datico 
is  accomplished  by  the  ultra-reliable  NLS  M-24,  the  transis¬ 
torized  Digital  Volt-Ohmmeter  that  automatically  and  accur¬ 
ately  measures  and  displays  AC  and  DC  voltages,  voltage 
ratio  and  resistance. 

In  Datico,  program  control  is  performed  by  a  punched  paper 
tape.  Test  stimuli  are  automatically  controlled  by  Datico  and 
output  signals  (voltage,  voltage  ratio,  and  resistance)  from 
the  system  under  test  are  automatically  selected  and  fed  to 
the  NLS  M-24.  The  M-24  digitizes  the  system  outputs  to 
0.01%,  and  provides  numerical  data  to  the  indicator  and 
control  chassis  for  distribution  to  the  data  recorder,  digital 
comparator,  and  visual  display  on  a  special  NLS  in-line 
readout. 

The  tape  also  establishes  the  go-no-go  limits  for  comparison 
with  the  M-24’s  digital  output.  It  then  directs  the  system  to 
the  next  channel  to  be  measured. 


Operation  of  the  NLS  M-24  in  this  system  is  completely  auto¬ 
matic  ...  the  instrument  is  remotely  operable,  does  not 
require  zero  setting,  and  is  extremely  stable  over  very  long 
time  periods.  Over -all  system  speed  is  not  compromised  by 
analog  to  digital  conversion  time,  the  M-24  making  each 
measurement  in  just  330  milliseconds. 

The  NLS  M-24  meets  the  unusually  great  reliability  de¬ 
manded  of  automatic  test  equipment  for  modern  electronic 
weapons  systems.  This  reliability  is  assured  by  transistors, 
mercury-wetted  contaa  relays  (rated  at  10  billion  measure¬ 
ments),  advanced  circuit  design,  and  thorough  production 
and  field  testing. 

Proved  in  the  field  in  a  variety  of  applications,  the  NLS  M-24 
Digital  Volt-Ohmmeter  is  in  production  and  ready  to  go  to 
work  for  you.  Write  today  for  detailed  information  concern¬ 
ing  this  outstanding  example  of  NLS  leadership  in  the  devel¬ 
opment  and  manufacture  of  digital  instruments.  A  complete 
catalog  of  NLS  instruments  will  be  sent  upon  request. 


Originators  of  the  Digital  Voltmeter 

non-linear  systems, 

inc«  DEL  MAR  (San  Oi«go),  CALIFORNIA 
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RESEARCH  AND  DEVELOPMENT 


Soviets  Give  Data  on  Sun  Satellite 


MOSCOW — Last  week  the  Soviet 
Union  released  additional  informa¬ 
tion  about  instruments,  communi¬ 
cations  and  control  equipment 
aboard  its  moon  rocket. 

The  last  stage  of  the  three-stage 
rocket  contained  a  spherical  instru¬ 
ment  package  under  its  nose  cone. 
Inside  the  instrument  package  were 
radio-control  equipment,  telemeter¬ 
ing  transmitters  and  scientific  in¬ 
struments.  The  instrument  pack¬ 
age,  which  was  detached  from  the 
last  rocket  stage  at  the  end  of 
powered  flight,  was  made  of  alumi¬ 
num-magnesium  alloy,  pressurized 
to  1.3  atmospheres  and  maintained 
at  a  uniform  internal  temperature 
of  20  C.  The  only  external  gear  on 
the  instrument  package  were  four 


rod  antennas  and  a  magnetometer 
probe. 

The  moon  rocket  rose  to  about 
400,000  km  under  closed-loop  radio 
control  that  made  use  of  a  trans¬ 
mitter-receiver  working  on  183.6 
me.  At  113,000  km  the  rocket’s 
trajectory  was  confirmed  optically 
when  a  cloud  of  sodium  vapor  was 
released.  A  crystal-controlled  oscil¬ 
lator  was  timed  to  release  the  so¬ 
dium  cloud. 

Three  telemetry  transmitters 
used  operated  on  19.993,  19.995  and 
19.997  me. 

Among  the  scientific  instruments 
carried  were  two  sodium  iodide 
scintillation  counters  for  cosmic  ray 
studies.  To  prevent  overloading  the 
telemetry  channel,  the  counters  fed 


a  neon-tube  scaler. 

Two  proton  traps  were  used  to 
study  the  composition  of  inter¬ 
planetary  matter  and  corpuscular 
radiation.  The  traps  consisted  of  a 
solid  semispherical  collector  elec¬ 
trode  surrounded  by  two  concentric 
semispherical  grids. 

Two  ballistic  piezoelectric  gages 
of  ammonium  phosphate  were  used 
to  count  micrometeorite  impacts. 
The  gages  fed  a  three-level  pulse- 
height  discriminator.  Also  the  in¬ 
strument  package  was  a  sensitive 
magnetometer  consisting  of  three 
mutually  perpendicular  sensing  el¬ 
ements. 

The  electronic  equipment  was 
powered  from  silver-zinc  and  mer¬ 
cury-oxide  batteries. 


Timer  Made  More  Linear 

By  RONAID  1.  IVES,  Talo  Alto.  Calif.  . 


Thyratron  interval  timers  are  u.sed 
widely  in  industrial  control  and  as 
darkroom  timers.  Nonlinearity  er¬ 
rors  are  usually  less  than  3  percent 
up  to  about  60  sec. 

Attempts  to  extend  the  range  of 
the  timer  shown  in  Fig.  1  to  399 
sec,  with  a  maximum  error  of  ±1 
percent,  disclosed  consistent  non¬ 


linearities  caused  by  grid-current 
flow  (contact  potential). 

When  the  basic  timer  circuit  is 
energized,  plate  current  closes  the 
relay.  A-c  is  applied  to  the  calibra¬ 
tion  potentiometer  and  through 
timing  resistor  R  to  the  grid. 
Rectification  charges  capacitor  C 
rapidly  to  the  potential  determined 


FIG.  1 — Conventional  thyratron  timer  it 
not  completely  linear  partly  because  of 
contact  potential  in  grid  circuit 


by  the  calibration  setting. 

When  the  cathode  circuit  is 
opened,  the  tube  stops  conducting. 
The  relay  opens,  energizing  the 
load  and  removing  a-c  from  the 
calibration  potentiometer.  Until 
the  charge  leaks  away  through  R, 
the  thyratron  will  not  conduct. 

General  formula  for  this  timing 
circuit  is  T  =  2.303  RC  log,,,  {E.l 
Ef),  where  T  is  in  sec,  R  in  meg¬ 
ohms  and  C  in  microfarads.  The 
quantity  E.  is  supply  voltage  and 
E,  is  thyratron  firing  voltage. 

Since  all  values  except  T  and  R 


Mobile  Antenna  Test  Mast 


Mobil#  ontonna  t#tl  tit#  ut#d  at  Goody#ar  Aircraft's  Wingfoot  Lak#  installation  n#ar 
Akron,  Ohio.  Facilitios  or#  us#d  for  antonna  and  microwav#  RAD  projocts 
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USE  NEW  IRC  MOLDED  METAL  FILM  PRECISION  RESISTORS 


1.  Highar  environmental  parformonca 

2.  Higher  statiitical  performance  on  environmental  lasts 

3.  Higher  ambients,  extended  lifes,  extended  moisture  and  lam* 
parature  cycling 

4.  Batter  RF  characteristics 

5.  Comparable  or  lower  in  cost 

6.  Resistance  values  are  stable — just  as  stable  for  a  1%  resistor 
as  for  a  0.10%  resistor — just  as  stable  for  low  T.C.'s  as  high  T.C.'s. 


TEMPERATURE  COEFFICIENT-bi  order  to  meet  the 
variety  of  T.C.  requirements,  precision  metal  Alms  are 
offered  in  eight  classifications.  You  may  order  T.C.'s  os 
dose  as  those  for  precision  wire  wounds ...  or,  where  it  is 
not  critical,  T.C.'s  up  to  ±100  PPM  ore  avaMabie.  Clossifl- 
cotions  ore  listed  below:  - 


Temperature  span 


If  you  need  the  precision  of  a  wire  wound  resistor, 
but  in  a  space-saving,  weight-saving  size,  IRC’s  new 
Type  ME  Metal  Film  Precision  Resistors  ore  for  you. 

Not  only  do  they  save  weight  and  space  but  they 
ore  equal  or  superior  to  wire  wound  resistors  in  many 
respects  os  ooted  at  right: 


^NEW  EXTENDED  RANGES— These  new  ranges  hove 
lower  minima  ond  higher  maxima  by  far  than  our  former 
corresponding  values.  ^ 


I 


are  fixed,  dT/'dR  is  a  constant.  Time 
appears  linear  with  respect  to  R, 
but  this  is  not  strictly  true. 

One  source  of  grid-circuit  volt¬ 
age  in  the  R-C  circuit  is  explained. 
A  second,  contact  potential,  is  a 
function  of  grid-to-ground  resist¬ 
ance,  increasing  linearly  with  time. 
It  approaches  firing  voltage  at  sev¬ 
eral  megohms  and  may  exceed  it, 
preventing  firing,  at  about  15  meg. 

Contact  potential  changes  the 
a.symptote  of  the  capacitor  dis- 


NEW  IDEAS  IN 
PACKAGED  POWER 


for  lab,  production  test, 
test  maintenance,  or  as  a 
component  or  subsystem 
in  your  own  products 


•  Steady-state  line  and  load  regulation  to  ±0.5%  e  Transients 
attenuated  at  least  8:1  (18  db)  •  Fast  response— less  than 
1  cycle  (0.02  sec)  for  63%  recovery  •  Less  than  0.35%  distortion 


The  new  Sorensen  Model  FRLD750  fast- 
response,  low-distortion  a-c  regulator  is 
ideal  for  critical  applications  like  null 
testing,  meter  calibration,  and  the  pow¬ 
ering  of  pulse-type  circuits,  such  as 
those  used  in  computers,  where  false 
triggering  is  not  permissible. 

Since  there  is  no  phase  shift  between 
Input  and  output,  the  FRLD750  can 
also  be  used  in  multiples  for  the  regu¬ 
lation  of  multi-phase  power.  Line  and 
load  transients  are  reduced  by  at  least 


8:1,  regardless  of  their  magnitude.  Both 
cabinet  and  19"  rack-mounting  models 
available.  Write  for  technical  data  or 
see  your  Sorensen  representative. 

And  don’t  forget,  Sorensen  engineers 
will  be  glad  to  discuss  your  special 
power  requirements  with  you.  They  can 
help  you  select  the  proper  a-c  or  d-c 
power  supply,  regulator,  or  frequency- 
changer  from  the  widest  transistorized 
line  on  the  market,  or  assist  you  in  de¬ 
signing  special  power  systems.  s.as 


SORENSEN  &  COMPANY,  INC. 

Richards  Avenue,  South  Norwalk,  Connecticut 

WIDEST  LINE  OF  CONTROLLED-PO WER 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 

IN  EUROPE,  contact  Sorensen-Ardag,  Zurich,  Switzerland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Engineering.  Ltd.  IN  MEXICO.  Electro  Labs,  S.  A.,  Mexico  City. 


Pockaged  timer  include,  power  supply. 
Varying  capacitance  rather  than  resist¬ 
ance  and  other  minor  precaution,  re¬ 
duces  timing  errors  to  within  one  percent 
over  range  from  1  to  400  sec 


charge  curve  from  zero  to  contact 
potential,  producing  errors  which 
increase  percentagewise  with  time. 
A  better  formula  is  T  =  2.303  RC 
log,,,  \E./(E,  —  KR)],  in  which  KR 
is  contact  potential.  Now’  dT/dR 
is  not  a  constant  and  T  does  not 
vary  linearly  with  R. 

Linearity  can  be  increased  if  the 
ratio  of  contact  potential  to  firing 
voltage  is  reduced.  This  can  be 
done  by  decreasing  R  and  increas¬ 
ing  C.  This  is  effective  for  narrow 
ranges  (1  to  1.5)  but  not  for  wide 
ranges  ( 1  to  400). 

However,  if  R  is  fixed  and  C  is 
varied,  time  interval  will  be  a 
linear  function  of  capacitance. 
Timing  accuracies  better  than  ±1 
percent  were  attainable  experi¬ 
mentally  with  capacitors  accurate 
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New,  fast,  a-c  regulator  cuts 
line  &  load  transients  18  db 
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for  lab,  production  test, 
test  maintenance,  or  as  a 
component  or  subsystem 
In  your  own  products 


New  tubeless  O.lx  a-c  line  regula¬ 
tors  give  up  to  5kva  out  High  output 

and  fast  response  result  from  a  unique 
combination  of  semi-conductor  and 
magnetic  amplifier  principles  in  the 
new  Sorensen  Model  R3010  and  R5010 
a-c  line  regulators.  Model  R5010  (left) 
puts  out  up  to  5kva  and  Model  R3010, 
3kva.  Provision  for  remote  sensing  al¬ 
lows  you  to  hold  regulation  accuracy  at 
the  load  despite  length  of  output  leads, 
and,  with  an  external  transformer, 
permits  regulation  of  any  a-c  voltage. 


FIG.  2— Improvad  linaority  is  obtained 
by  varying  capacHonco  rather  than  re¬ 
sistance  in  grid  circuit 


to  ±0.5  percent.  Consistency  at 
any  setting  was  considerably  better 
with  regulated  supply  voltages. 
Selected  metallized  paper  capacitors 
were  found  suitable. 


Improved  Timer 

An  interval  timer  for  1  to  400 
sec  with  a  timing  error  of  le.ss 
than  one  percent  at  all  settings 
is  show'n  in  Fig.  2.  Timing  con¬ 
sistency  is  about  one  order  of  mag¬ 
nitude  better  than  accuracy  at  all 
settings. 

It  was  also  found  essential  to 
rectify,  filter  and  regulate  timing 
voltage.  Shielding  the  thyratron 
against  radiation  and  vibration 
was  found  essential.  Small  thyra- 
trons  function  as  nonselfquenching 
Geiger  tubes  when  grid  bias  volt¬ 
ages  are  very  close  to  the  firing 
point.  A  normal  antimicrophonic 
lead  shield  sufficed. 

Consistency  was  enhanced  by 
aging  the  thyratron  about  100 
hours  before  final  adjustments, 
which  are  quite  simple.  The  timer 
is  run  until  it  reaches  equilibrium 
temperature.  Time  is  set;  an  elec¬ 
tric  clock,  set  to  zero,  is  plugged 
into  the  load  outlet ;  and  the  button 
is  pressed. 

The  clock  reading  is  then  com¬ 
pared  with  the  setting.  The  differ¬ 
ence  is  compensated  by  adjusting 
the  potentiometer,  which  sets  E.. 
Final  adjustment  is  best  done  at  a 
long  time  interval. 

Contact  potential  and  other  fac¬ 
tors  limit  the  effective  value  of  R 
to  about  5  megohms,  unless  addi¬ 
tional  bias  is  provided.  Addition¬ 
ally,  consistency  falls  off  rapidly 
when  the  timing  interval  greatly 
exceeds  the  time  constant.  For 
moat  applications,  time  interval 
should  not  exceed  about  3  RC. 


Broadest  line  of  a-c  regulators,  a 

complete  line  of  electronic  a-c  regulat¬ 
ing  equipment,  supplying  powers  as 
high  as  15kva,  is  manufactured  by 
Sorenson.  Single  phase  and  3  phase, 
50,  60,  400  cps,  115  and  230  vac  mod¬ 
els  are  available.  Good  example  of 
these  is  the  lOkva  Model  100(X)S  sup¬ 
ply  (left).  Others:  Precision  a-c  regula¬ 
tors  (±0.01%)  for  labs  or  meter  cali¬ 
bration;  and  fast-response  low-distor¬ 
tion  a-c  regulators  where  line  transients 
must  be  reduced  to  a  minimum. 


. . .  and  rugged,  economical  MVR’s. 

Low  cost,  low  distortion,  long  life  and 
a  broad  selection  of  models  are  out¬ 
standing  features  of  Sorensen  MVR's 
(Magnetic  Voltage  Regulators).  Capac¬ 
ities  range  from  30  to  2000  va.  Regu¬ 
lation  is  on  the  order  of  ±0.5%.  Both 
harmonic-filtered  and  unfiltered  mod¬ 
els  are  available  with  115vac  out.  Mod¬ 
els  for  6.3  and  12.6  out,  unfiltered, 
also  available. 


Sorensen  makes  a  complete  line  of  packaged  power  equipment-including 
regulated  d-c  supplies,  inverters,  converters  and  frequency  changers.  Despite  the 
breadth  of  the  standard  Sorensen  line,  our  engineers  are  always  ready  to  discuss 
your  specialized  power  requirements  up  to  complete  power  systems  for  complex 
computers  or  other  critical  equipment.  Write  for  complete  data.  a.o 


Richards  Avsnus,  South  Norwalk,  Connecticut 


WIDEST  LINE  OF  CONTROLLED-POWER 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 


IN  EUROPE,  contact  Sorensan-Ardag.  Zurich,  Switzerland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Engineering,  Ltd.  IN  MEXICO,  Electro  Labe,  S.  A..  Mexico  City. 
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COMPONENTS  AND  MATERIALS 


Automatic  Transistor  Manufacture 


.ROTARY 

l/COLO 

wao  ^TDP  CAP 
VACUUM 
OVEN 
.AIR 
'Loa, 


1.  la)  LOADS  tab  into  CARRIER 
(b)  SOLDERS  GERMANIUM  BLANK 

TO  TAB 

(cICHECKS  TAB  POSITION 

2.  PRECISELY  MEASURES  BLANK 

THICKNESS 

3.  ETCHES  COLLECTOR,  CONTROLLED  BY 

THICKNESS  MEASUREMENT 
A.  ETCHES  EMITTER 
S  RINSES 

6.  PLATES  EMITTER  AND  COLLECTOR 


7.  RINSES 

8.  DRIES 

9  TESTS  OlOOE  BREAKOOI«N 
».  ATTACHES  EMITTER  WHISKER  & 
micro-alloys 

11.  RINSES  AND  DRIES 

12.  ROLLS  CARRIER  OVER 

13.  ATTACHES  COLLECTOR  WHISKER 
M.  RINSES  AND  DRIES 


13  ELECTROLYTICALLY  ETCHES  TO 
CLEAN-UP 
e.  QUENCH  RINSES 
17  RINSES  ULTRASONICALLY 
IB.  LONG  RINSING 
19  LONG  DRYING 

20. (o)WELDS  TAB  TO  STEM  LEAD 
(bISHEARS  EXCESS  TAB 

21.  WELDS  BOTH  WHISKERS  TO 

RESPECTIVE  STEM  LEADS 


22'  LOADS  VACUUM  OVEN  FROM 
DUST  SHIELD 
23  VACUUM  DRIES 
24.  UNLOADS  VACUUM  OVEN  INTO 
DRY  BOX 

25  TEST  FOR  Ico  AND  !«, 

26  COLO  WELDS  TOP  TO  STEM 

27  FINAL  TESTING  (NOT  SHOWN) 


Most  important  drawback  to  use 
of  transistors  in  entertainment  de¬ 
vices  has  been  price.  Except  for  the 
case  of  portable  radios  where  small 
size  and  increased  battery  life  have 
overruled  price  considerations,  gen¬ 
eral  entertainment  use  of  trans¬ 
istors  has  been  practically  nil. 

Indication  of  a  change  in  this 
situation  has  come  about  with  Phil- 
co’s  announcement  of  its  new  F.A.T. 
(Fa.st  Automatic  Transfer)  line. 
The  new  production  machinery,  al¬ 
most  fully  automatic,  will  produce 


low-cost,  MADT  transistors  de¬ 
signed  specifically  for  high-fre¬ 
quency  and  middle-frequency  enter¬ 
tainment  uses. 

Actually  a  aeries  of  machines  in¬ 
terconnected,  the  new  line  accounts 
for  33  operations  needed  in  the  pro¬ 
duction  of  a  transistor.  The  line 
etches  and  plates  the  germanium 
blank  to  measurements  as  thin  as 
0.0017  in.  It  forms  and  attaches 
whiskers  to  the  electrodes;  chemi¬ 
cally  cleans,  washes  and  dries  the 
assembly;  checks  itself  through 


control  points  that  feed  back  cor¬ 
rective  information  to  previous  op¬ 
erations  and  vacuum  dries  and 
bakes  the  assembly  and  pressure 
welds  the  tops. 

Initial  production  rate  of  the  line 
will  be  450  transistors  per  hour. 
And  prices  of  the  transistors  to 
cu.stomers  will  be  roughly  equiva¬ 
lent  to  vacuum  tubes. 

Design  of  the  line  was  made  pos¬ 
sible  by  using  a  stainless-steel  car¬ 
rier  block  fitted  with  a  grip-jaw  to 
position  the  various  operations. 


Infrared  Detector  Is  Microwave  Energized 


Unusual  in  operation,  a  new  infra¬ 
red  detector  developed  by  GB  Elec¬ 
tronics  Corp.  u.ses  a  gold-doped 
germanium  crystal  coincidently  en¬ 
ergized  by  a  microwave  field.  This 
technique  eliminates  both  the  elec¬ 
trical  contacts  to  the  semiconductor 
and  the  necessity  for  a  d-c  bias 
current. 

Conductivity  and  dielectric  con¬ 
stant  of  the  semiconductor,  care¬ 
fully  positioned  in  the  microwave 
field,  control  tuning  of  a  sharply 
tuned  cavity.  Change  in  the  com¬ 
plex  dielectric  con.stant  is  caused 
by  incident  radiation,  infrared 
through  ultraviolet  depending  on 
choice  of  semiconductor.  The  sys¬ 
tem  is  expected  to  detect  extremely 
small  intensities  of  infrared  radia¬ 
tion.  Its  wide  bandwidth  may  be 
used  in  infrared  high-resolution  re¬ 
connaissance  and  mapping. 


FIG.  1— Configuration  for  infrared  detec¬ 
tor;  photoseniitive  semiconductor— 1,  2; 
apertures— 3,  4,  5,  6;  infrared  lens— 7; 
input  arm— 8  and  output  arm— 9 

Elimination  of  noise  generated 
at  the  contacts  of  semiconductor  de¬ 
tectors  and  reduction  of  shot  noise, 
w'hich  is  proportional  to  the  square 
of  the  d-c  bias  current,  reduce 
overall  noise  level. 

The  detector  makes  use  of  the 
total  variation  of  the  complex  di¬ 
electric  constant  of  the  photosensi¬ 


tive  semiconductor  in  generating 
signal  voltage.  This  technique 
should  give  the  detector  an  in¬ 
crease  in  sensitivity. 

Detector  Assembly 

Figure  1  shows  the  essentials  of 
the  detector.  Microwave  energy  is 
put  into  one  of  the  arms  of  an 
X-band  Hughes  magic  tee  while 
the  two  collinear  arms  are  termi¬ 
nated  by  two  identical  microwave 
cavities.  Signals  reflected  by  the 
cavities  are  combined  180  deg  out 
of  phase  in  the  output  arm.  If  the 
system  is  balanced  and  the  reflected 
waves  from  the  tuned  cavities  are 
the  same  amplitude  and  in  phase, 
no  power  is  coupled  into  the  signal 
output  arm. 

The  semiconductor  cubes,  about 
one  mm  on  edge,  are  suspended 
within  each  cavity  at  points  of 
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Video  pictore  with  multiburst  test  sl|nal  in< 
sorted,  as  seen  on  picture  monitor. 


vic!^ 


Midwest  Engineering  Division— 106  W,  St.  Cho 
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MODEL  1008A  vertical  sunkinc  interval 

TEST  SISNAL  KEYER 

Portable  or  standard  rack  mounting.  Self^con* 
tained  regulated  power  supply. 


Write  for  Specifications  &  Details 


1003-C  VIDEO  TRANSMISSION 
TEST  SISNAL  6ENERAT0R 
Completely  self-contained,  portable.  Produces 
multi-frequency  burst,  stairstep,  modulated  stair* 
step,  white  window,  composite  sync.  Variable 
duty  cycle.  Regulated  power  supply.  12V4‘’  stand¬ 
ard  rack  mounting  or  in  carrying  case.  Integrates 
with  above  model  1008-A  Test  Signal  Keyer. 


I043-0R  VERTICAL  INTERVAL 
DEIETER-AOOER 

Integrates  with  model  lOOS-A  to  recogniie  In¬ 
coming  test  signals.  Deletes  incoming  test  sig¬ 
nals  and/or  adds  new  test  signals. 
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The  Telechrome  Model  1008-A  Vertical  Blanking  Interval  Keyer  is  a  self- 
contained  portable  unit  that  makes  possible  transmission  of  television 
test  and  control  signals  between  frames  of  a  TV  picture.  Any  test  signal 
(multiburst,  stairstep,  color  bar,  etc.)  may  be  added  to  the  composite 
program  signals.  The  keyer  will  operate  anywhere  in  the  TV  system 
and  operates  from  composite  video,  sync,  or  H  &  V  drive.  The  test 
signals  are  always  present  for  checking  transmission  conditions  with¬ 
out  impairing  picture  quality.  The  home  viewer  is  not  aware  of  their 
presence. 

These  continuous  reference  signals  may  be  used  in  connection  with 
various  Telechrome  devices  for  automatic  correction  of  video  level, 
frequency  response,  envelope  delay,  differential  gain  and  differential 
phase. 


Test  signal  is  thin  line  between  frames.  All  test 
signals  can  be  transmitted  during  vertical  blank¬ 
ing  portion  of  video  signal. 


IMPORTANT:  Checking  after  programming  is  costly  and  at  best  highly 
inefficient  since  conditions  constantly  vary.  The  Telechrome  Vertical 
Interval  Keyer  minimizes  post-program  checking  and  overtime  ex¬ 
penses.  It  provides  instant  indication  of  deteriorating  video  facilities 
so  that  corrective  measures  can  be  undertaken  immediately  —  manually 
or  automatically  during  programming. 


Now  in  use  by  CBS,  NBC,  ABC,  BBC  ITA  (Brit.),  NHK  (Japan) 


VERTICAL  BLANKING  INTERVAL, 
TEST  SIGNAL  KEYER 
1008-A 


rELE 


•  Faster*  More  accurate 
*  More  economical 


absolute 

accuracy 

better  than 


highest  interaction  with  the  micro¬ 
wave  field.  Phase  and  amplitude  of 
the  wave  reflected  by  the  cavity 
back  toward  the  signal  source  are 
functions  of  the  resistance  and  di¬ 
electric  constant  of  the  suspended 
semiconductor.  As  mentioned  pre¬ 
viously,  these  semiconductor  pa¬ 
rameters  ara  functions  of  the  illu¬ 
mination  on  the  semiconductor.  If 
one  of  the  cavities  is  illuminated 
while  the  other  is  not,  both  the  am¬ 
plitude  and  phase  of  the  reflected 
waves  are  different.  Combining 
them  vectorially  does  not  provide 
complete  cancellation  and  apprecia¬ 
ble  signal  results  in  the  output  arm. 

Output  Signals 

The  output  signal  can  be  ob¬ 
tained  in  several  different  ways. 
For  example,  the  input  infrare<l 
radiation  can  be  chopped  and  a 
crystal  detector  and  a-f  amplifier 
used  to  detect  and  amplify  the  out¬ 
put  signal.  Or  fir.st  one  and  then 
the  other  cavity  can  be  illuminated 
causing  the  microwave  bridge  to 
operate  in  push-pull  giving  twice 
the  signal  output.  For  high-resolu¬ 
tion  reconnaissance  and  mapping, 
the  microwave  signal  derived  at  the 
output  arm  of  the  tee  may  be  het¬ 
erodyned  with  a  local  oscillation  as 
in  radar.  In  this  manner,  a  wider 
bandwidth  is  provided. 


AUTOMATIC  REDUaiON 
of  PDM  FLIGHT  TEST  DATA 


The  Epsco  Mark  I  is  an 
advanced  integrated  telemetry 
data  reduction  system  designed  to 
reduce  PDM  flight  test  into  direct  digital  com¬ 
puter  format  —  automatically  and  with  unparalleled  accuracy. 


Semiconductor  Device 
Switches  in  50  x  10"'"  Sec 

Developed  by  Sperry  Rand,  a  new 
semiconductor  switch  operates  in 
only  50  x  10*’*  .sec.  This  is  a  cal¬ 
culated  value  since  presently  avail¬ 
able  instruments  cannot  measure 
speeds  this  fast. 

Heart  of  the  new  switch  is  a  tiny 
.semiconductor  alloy  junction 
formed  by  fusing  a  .speck  of  alumi¬ 
num  to  a  piece  of  silicon.  The  en¬ 
tire  switching  action  takes  place 
within  the  junction  layer’s  di¬ 
ameter  of  0.002  in.  and  thickness 
of  4  X  lO""  in. 

Current  flow  in  the  layer  is 
blocked  until  triggered  by  a  small 
voltage  pulse.  The  slight  increase 
in  voltage  accelerates  one  or  more 
electrons  to  speeds  sufficient  to 
knock  new  electrons  out  of  their 
bands.  These,  in  turn,  accelerate 
and  knock  more  electrons  free  and 


•  Accapts  any  IRIG  POM  input  signal  —  in  “real  time" 
or  twice  "real  time"  and  any  arbitrary  time  coda 

•  Reduces  data  reduction  time  —  no  extra  processing 
to  go  into  computer  format,  con  accept  analog  doto  ot 
twice  original  recorded  speed 

•  Provides  automatic  0  and  100%  correction 

•  Identifies,  indicates  and/or  eliminates  bad  data 

•  Provides  complete  flexibility  —  completely  independ¬ 
ent  digital  recorder  sub-system  accepts  digitol  data 
from  any  digital  source 

•  Provides  optimum  reliability  and  serviceability  — 
via  complete  logic  design,  proven  building  block  mod¬ 
ules,  high  quality  components  and  construction 


First  in  data  control 


For  complete  engineering  information  write  for  Mark  I  Systems  Brochure,  Systems  Division, 
Epsco,  Inc.,  588  Commonwealth  Avenue,  Boston,  Massachusetts. 
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Switch  mechanism  magnified  greatly.  In 
off  conditian,  current  entering  section  A 
is  prevented  from  flowing  to  C  by  layer  B. 
When  voltage  at  A  is  increased  slightly, 
current  flows 

current  is  carried  across  the  junc¬ 
tion  by  this  avalanche  effect. 

A  slight  decrease  in  voltage  re¬ 
duces  the  speed  of  the  electrons  so 
that  they  cannot  knock  other  elec¬ 
trons  loose.  The  switch  is  then  off 
and  no  current  flows. 


High-T  emperature 
Glass  Fiber  Sleeving 

Because  of  an  extrusion  manufac¬ 
turing  process,  a  new  silicone- 
rubber-coated  glass  flber  sleeving, 
known  as  Ben-Har  1151,  exhibits 
great  mechanical  strength. 

Manufactured  by  Bentley,  Harris 
Mfg.  Co.,  the  sleeving  offers  resist¬ 
ance  to  damage  and  ease  of  han¬ 
dling  comparable  to  vinyl-coated 
and  neoprene-coated  sleevings.  The 
production  process  makes  possible 
continuous  inspection  of  dielectric 
properties.  Also,  elasticity  of  the 
sleeving  is  such  that  its  diameter 
may  be  expanded  as  much  as  four 
times  over  its  original  size.  This 
feature  enables  the  sleeving  to  be 
u.sed  to  cover  the  original  diameter 
of  the  wire,  the  diameter  of  the 
stripped  wire  and  the  diameter  of 
the  soldered  connection. 

The  new  product  meets  MIL-I- 
18057A  and  appropriate  NEMA 
and  ASTM  standards.  It  will  be 
available  in  a  full  range  of  sizes  and 
colors.  Usable  temperature  range 
is  from  200  to  250  C. 


your  own  pets  —  100%  pure! 


Want  the  purest  in  potentiometers?  Nothing  to  it  —  |ust  put  on  a 
surgical  mask,  lock  yourself  up  in  a  sealed  room,  and  start  winding! 
Of  course,  you  II  need  an  air  conditioning  plant  to  keep  the  moisture 
controlled,  and  the  air  dust-free  And  you  II  have  to  work  out  some 
pretty  elaborate  assembly  techniques  to  keep  the  whole  works  un- 
contammated.  Petty  details  . .  . 

You  could  do  all  this  —  but  you  don’t  have  to  — 

Ace  goes  to  all  these  extremes  of  quality  control 
and  morel  So  why  not  take  advantage  of  our 
sealed  room  and  our  advanced  techniques  —  and 
eliminate  all  the  fussin  ?  You  II  get  the  accuracy 
and  reliability  you  have  a  nght  to  expect  from 
Ace.  So  do  it  the  easy  way  —  get  Ace  pots.  See 
your  ACErep  nowl 


Here  s  one  of  our  pure  pols  the  500  Acepol  Highest  resolution, 
0.3%  independent  linearity.  //2"  size,  sub-minialure.  Special  proto¬ 
type  section  insures  prompt  delivery. 
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PRODUCTION  TECHNIQUES 


Thin  Parts  Produced  by  Etching 


Photo  noqatiTO  U  Ml  up  on  chat*  for 
■top  and  repeat  operation  to  make  mul¬ 
tiple  poeitlTe 


Multiple  printinq  platee  are  iiupected 
on  liqht  table.  Glaet  printinq  platee  are 
used 


Braes  sheet  is  sandwiched  between 
plates  in  double-sided  vacuum  frame  to 
expose  emulsion 


Etched  sheets  are  removed  from  etchinq 
machine 


Chemical  blanking  is  considered 
by  Collins  Radio  Co.,  Cedar  Rapids, 
Iowa,  to  be  the  most  economical 
method  of  fabricating  thin  metal 
parts  in  small  production  quanti¬ 
ties  and  low  build  rates. 

Intricate  designs  may  be  proc¬ 
essed  as  easily  as  simple  designs. 
Another  advantage  is  that  design 
changes  can  be  made  at  very  low 
coat  compared  to  the  costs  of  scrap¬ 
ping  or  rew'orking  precision  dies. 

The  method  is  primarily  used  on 
copper  alloy  parts  of  0.001  to  0.030 
inch  thickness.  The  thickness  af¬ 
fects  the  tolerances  which  can  be 
held.  A  tolerance  of  ±0.002  inch 
is  not  difficult  to  hold  on  material 
of  0.001  to  0.005  inch  thickness,  but 
is  not  practical  on  0.020  inch  metal. 

Plate  Preparation 

Preparation  for  processing  is 
similar  to  that  used  for  printed 
wiring.  A  draftsman  prepares  a 
solid  drawing  or  a  heavy  outline  of 
the  part.  The  scales  generally  used 
by  Collins  are  4  to  1  or  10  to  1. 
The  drawing  is  photographed  by  a 


Finished  parts  are  cut  from  sheet  with 
shears 


reducing  camera,  at  actual  size. 
Using  10  to  1  reduction,  an  ac¬ 
curacy  of  0.0001  inch  is  maintained. 

A  multiple  positive  or  negative 
is  made  on  a  step  and  repeat  ma¬ 
chine.  Two  glass  printing  plates 
are  made  from  the  piultiple  posi¬ 
tive  or  negative.  The  plates  are 
registered  on  a  light  table  so  they 
will  line  up  exactly. 

Metal  Exposed 

Sheets  of  the  thin  metal  are 
thoroughly  cleaned  and  coated  with 
light-sensitive  emulsion  which  is 
baked  on.  The  sheet  is  placed  be¬ 
tween  the  printing  plates  and  ex¬ 
posed  on  both  sides  simultaneously 
after  the  plates  are  registered.  A 
double-sided  vacuum  frame  with 
an  arc  light  is  used. 

The  sheet  is  then  developed  to 
remove  the  unexposed  resist.  An 
etching  machine  which  sprays 
etchant  on  both  sides  of  the  sheet 
is  used  to  remove  the  uncoated 
metal. 

After  etching,  the  resist  is 
stripped  off  and  the  parts  are  sepa¬ 


rated  and  inepected.  Small  hand 
shears  may  be  used  to  cut  apart 
the  etched  sheet. 


Work  Simplification 
Program  Cuts  Costs 

Work  simplification  program 
added  to  regular  industrial  engi¬ 
neering  program  can  produce  unit 
savings  of  pennies  which  add  up 
to  thousands  yearly.  Such  a  pro¬ 
gram  encourages  production  and 
supervisory  per.sonnel  to  solve  mi¬ 
nor  operating  problems  which 
might  otherwise  go  unattended. 

One  such  program  is  active 
among  supervisory  personnel  at 
Beckman  Instruments  Berkeley  Di¬ 
vision,  Richmond,  Calif.  In  addition 
to  substantial  savings,  the  firm  has 
found  it  whets  employee  interest, 
leading  to  a  steadily  increasing  vol¬ 
ume  of  improvements. 

An  example  of  a  work  simplifica¬ 
tion  suggestion  is  a  fixture  for 
spotwelding  .soil  moisture  detector 
units.  Previously,  metal  covers 
were  taped  around  inner  wafer  and 
hand-held  for  welding. 

Clip  Ends  Taping 

New  fixture  holds  pieces  together 
with  spring  clip,  eliminating  tape 
and  accurately  positioning  the 
sandwich  in  welding  position.  The 
fixture  is  movable  and  snaps  into 
each  of  5  welding  positions.  It  is 
attached  to  the  welding  machine 
frame  with  set  screws.  Tooling 
cost  of  $85  has  resulted  in  $300  a 
year  savings  in  labor  and  materials 
and  produces  neater  welds. 

Reducing  twisting  operations  to 
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Crosley 

Communications 
Form • • .  Today’s 
Armed  Forces 

Years  of  experience  in  communications 
have  made  Crosley  a  name  that  is 
respected  for  both  commercial  and 
defense  business.  Crosley’s  latest 
contribution  to  commimications  is 
the  VRC-12,  designed  for  use  in 
communicating  with  practically  every 
type  vehicle  used  by  the  Armed 
Services,  including  tanks,  jeeps,  ducks, 
airplanes,  helicopters  and  command  cars. 

The  VRC-12  Ground  Communications 
system  provides  narrow-band  FM 
communications  over  920  channels.  The 
unit  is  transistorized  and  miniaturized 
in  a  package  that  is  both  rugged 
and  light  in  weight. 

Crosley  engineering,  working  from 
initial  concept  to  the  final  phase 
of  manufacturing,  has  developed  many 
new  products  such  as  the  VRC-12. 

CROSLEY’S  COMPLETE  CAPABILITIES 

Together  with  its  associated  Avco 
Divisions,  Crosley  provides  facilities 
and  personnel  for: 

•  Research,  development  and  engineering 
of:  communications,  air  traffic  control 
systems,  sonar,  infra-red,  radar,  fire 
control  systems,  telemetering,  automatic 
test  and  support  equipment,  ground 
handling  equipment  and  logistics. 

•  Production  and  manufacturing  for 
missiles  and  aircraft  systems. 

•  Weapons  system  management  from 
initial  concept  to  production. 

If  Crosley’s  capabilities  fit  your  needs, 
write  to:  Vice-President,  Marketing- 
Defense  Products,  Crosley  Division, 
Avco  Manufacturing  Corporation, 
Cincinnati,  Ohio. 


r  / 


Coaxial  Chopper 

for  Automatic  Direction 
Finding  Equipment 


AIRPAX  TYPE  1  99 
Double-Pole  Double-Throw 


Pllen  point  to  1  twUl  which  roplacoi  6 
twUts  pointed  out  by  pencil 


Designed  for  use  in  the  100  to  400 
megacycle  range,  the  chopper 
samples  two  incoming  signal  sources 
for  a  single  load  or  distributes  a  low 
level  signal  to  two  loads  in  a  peri¬ 
odic  manner.  Switching  frequency  is 
100  cycles  per  second. 

The  voltage  standing  wave  ratio 
(VSWR)  is  held  below  1.2  by  design 
of  the  cavity  in  which  the  switching 
contacts  operate. 

Type  199  has  a  phase  angle  of  30° 
and  a  dwell  time  of  160°.  It  operates 
efFectively  throughout  a  temperature 
range  of  — 65C  to  -{-125  C.  Available 
from  stock. 


One  wire  (bottom)  replaces  2  (top)  lor- 
merly  used  to  make  lug  connections 


secure  wire  leads  on  a  counting 
unit  reduced  assembly  time  by  40 
per  cent.  One  twist,  which  hooks 
one  wire  around  the  other,  is  sub¬ 
stituted  for  6  twists  previously 
given  the  wires  before  soldering. 
The  unit  pictured  is  a  modular 
plastic  mounting  which  hold.s  neon 
lights,  wiring  and  other  compo¬ 
nents  of  a  decimal  counter.  Annual 
labor  savings  come  to  $800. 

In  another  counter  subassembly, 
2  wires  had  been  used  to  make  3 
lug  connections.  An  insulated  wire 
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MODEL 

RFV 


OSCILLATOR 


TRUE  RMS  RESPONDIN 


RADIO  FREQUEN 


thermocouple-type  vo 


voltmeters 


where  maxL 


Accuracy 


Recessed  lid  (riqhl)  eliminates  piuq  siot 

went  to  the  first  lug  and  a  bare  wire 
joined  this  to  2  others.  Now,  the 
stripped  end  of  an  insulated  wire 
joins  all  3  lugs.  Total  wire  length 
is  reduced  from  5  to  4.5  inches,  for 
a  savings  in  time  and  material  of 
$1,500  a  .year  on  production  of 
42,000  units. 

The  fourth  photo  shows  2  lid 
styles.  The  lid  at  left  required  slot¬ 
ting  of  the  base  plug  so  the  lid 
would  close.  By  a  $65  modification 
in  the  lid  blanking  and  forming  die, 
recesses  were  provided  in  the  lid. 
Estimated  annual  savings  are 
$1,500  and  dust  and  hazard  of  saw¬ 
ing  is  ended. 


Hot  Iron  Unharnesses 
Teflon-Covered  Wire 


SENSITIVE  RESEARCH... 

TRUE  RMS  RESPONDING 
.5%  ACCURATE 

AC-DC 

RADIO  FREQUENCY 
VOLTMETERS 


M 


O 


o 


o 


AT 
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Wiring  harnesses  made  up  of 
Teflon-covered  wire  may  be  quickly 
opened  by  taking  advantage  of  the 
heat  resistance  of  the  plastic.  Orig¬ 
inally,  the  harness  is  wrapped  with 
a  fabric  or  plastic  with  a  melting 
temperature  below  500  F.  To  open 
the  harness  for  repair  or  replace¬ 
ment  of  a  wire,  the  tip  of  a  heated 
soldering  iron  is  applied  to  the  lac¬ 
ing.  The  lacing  will  burn  off  with¬ 
out  affecting  the  .sleeving,  accord¬ 
ing  to  The  Polymer  Corp.,  Reading, 
Pa.,  a  manufacturer  of  Teflon 
spaghetti  tubing. 
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ON  THE  MARKET 


Voltage  Comparator 
ail-transistor 

Trio  Laboratories,  Inc.,  Plainview, 
Long  Island,  N.  Y.  A  new  basic 
test  module,  capable  of  greatly 
simplifying  test  and  control  equip* 
ment  design,  the  200  series  voltage 
comparator  trips  a  dpdt  relay  out¬ 


put  when  the  unknown  signal  in¬ 
put  exceeds  the  value  of  the  known 
reference  input.  Its  many  appli¬ 
cations  include  military  ground 
support  equipment,  airborne  in¬ 
strumentation,  modular  test  equip¬ 
ment,  alarm/control  systems  and 
many  data  processing  systems. 
Circle  200  on  Reader  Service  Card. 


R-F  Choke  Kits 

for  design  engineers 

Essex  Electronics,  550  Springfield 
Ave.,  Berkeley  Heights,  N.  J.  A 
total  of  63  chokes  in  the  preferred 
series  of  inductance  values  are  at¬ 
tractively  packaged  in  3  handy 
clear-plastic  boxes  to  aid  the  de¬ 


sign  engineer  in  the  immediate 
selection  of  choke  parameters  for 
any  specific  design  condition.  The 
series  S  kit  contains  19  chokes  in 
an  inductance  range  of  0.1  ^h  to 
100  /ih;  series  M,  19  chokes  from 
1.0  >ih  to  1,000  (ih;  series  L,  25 
chokes  from  1.0  fih  to  10,000  /ih. 
Circle  201  on  Reader  Serive  Card. 


Emitter  Follower 
for  airborne  uses 

Columbia  Research  Laboratories, 
MacDade  Blvd.  and  Bullens  Lane, 
Woodlyn,  Pa.  Model  5000  sub¬ 
miniature  emitter  follower  is  de¬ 
signed  for  missile,  satellite  and 
airborne  requirements.  Unit  is 
potted  in  an  aluminum  case  and 
will  operate  in  ambient  tempera¬ 
tures  between  —65  F  and  185  F 


under  high  noise  and  shock  condi¬ 
tions.  Seventy  megohms  of  input 
impedance  permits  measurements 
from  5  cps  to  100  kc  with  crystal 
type  accelerometers,  and  the  out¬ 
put  noise  characteristics  are  such 
that  signals  in  the  low  millivolt 
region  may  be  handled.  Output  is 
linear  over  a  20  v  input  range 
and  the  circuit  draws  about  660  /la 
from  a  28  V  d-c  supply.  Circle  202 
on  Reader  Service  Card. 


Molded  P-C  Sockets 
eight  types 

Waldom  Electronics,  Inc.,  4625 
W.  53rd  St.,  Chicago  32,  Ill.  A  new 
line  of  molded  printed  circuit 
sockets  is  available  in  8  types,  in 


various  sizes  from  7  to  9  pins  with 
center  shields.  These  sockets  are 
precision  molded  for  use  by 
original  equipment  manufac¬ 
turers,  for  replacement  and  servic¬ 
ing.  Circle  203  on  Reader  Service 
Card. 


Amplitude  Modulator 
transistorized 

Kay  Electric  Co.,  14  Maple  Ave., 
Pine  Brook,  N.  J.,  has  introduced  a 
new  battery  powered,  transistor¬ 
ized  instrument  called  the  Mega- 
lator.  It  provides  better  than  100 

78 


percent  amplitude  modulation  over 
both  c-w  and  f-m  frequency 
ranges.  Its  internal  oscillator  is  a 
continuously  variable  source  of 
modulating  frequencies  from  15 
cps  to  15  kc.  The  Megalator  also 
includes  an  accurate  beat-fre¬ 
quency  audio  oscillator,  making  it 
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Write  M  your  company  letteftikad  for  105  db  gain, 
eight  stage,  60-inc  i-f  ampMer  upplicatiom  brochdre. 


...with  Tl  3ISI3S  silicon  transistors 


105  db  ga.in  in  GO  nno  ItF  strip 


Designed  for  your  high  frequency  oscillators,  i-f, 
r-f,  and  video  amplifier  circuits,  the  TI  3N35 
features  . . .  20-db  power  gain  at  70  me  . . .  typical 
150-mc  alpha  cutoff . . .  operation  to  150°C.  These 
characteristics  make  transistorization  feasible  for 
radar,  communications,  missile,  and  other  high 
reliability  military  applications. 

In  commercial  production  at  TI  for  two  years,  the 
3N35  has  a  product-proved  record  of  high  per¬ 
formance  and  high  reliability.  These  units  are  in 
stock  now!  For  immediate  delivery,  contact  your 
nearby  TI  distributor  for  1-249  quantities  at  fac¬ 
tory  prices ...  or  call  on  your  nearest  TI  sales 
office  for  production  quantities. 


Texas  Instruments 


•KMICONDUCTOR-COMPONKNTS  DIVISION 
POST  OPPICC  SOX  SI  2  1SSOO  N.  CENTRAL  EXPRESSWAY 

DALLAS.  TEXAS 


106  db  I-F  STRIP 
CHARACTERISTICS 


Bandwidth:  20  me  at  3-db  down 


Center  Frequency:  60  me 


No  neutralization  required 


The  high  gain  of  TI  3N35  transistors  at  high 
frequencies  permits  mismatch  in  the  interstage 
coupling  networks  to  eliminate  complicated  neu¬ 
tralizing  circuitry.  You  save  extra  component 
costs,  design  with  ease  and  gain  added  reliability 
. . .  because  the  mismatch  in  this  application  sacri¬ 
fices  only  2,55  db  gain  per  stage! 


from  THE  WORLD'S  LARGEST  SEMICONDUCTOR  PLANT 
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Six-stage,  90  db  gam,  silicon  i-f  amplifier  designed 
and  built  by  Tl's  Apparatus  division. 


MAGNETRONS 

KLYSTRONS 

CARCINOTRONS 


OTHER  MICROWAVE  TUBES,  COMPONENTS  OR  SYSTEMS? 


SI 


■  B 


lHuitrat^d t  IB  mtgowatt  pu/t* 
modulator  with  higft-voltago  pew«r 
Buppty  in  Boparato  cabinot.  Unit  do^ 
signod  to  op^rato  high-poworod 
magn9tron$.  Book  output  puUo  volt^ 
09«;  100  KV;  pviso  curront:  180  om* 
poros  p0ak;  maximum  duty  cycimt 


Digital  Readout 
in-line  in-plane 

Electronic  Equipment  Div., 
I.D.E.A.,  Inc.,  7900  Pendleton  Pike, 
Indianapolis  26,  Ind.,  has  de¬ 
veloped  a  new  low  priced  easily 
read  in-line  in-plane  digital  read¬ 
out  using  selective  group  switch¬ 
ing  which  is  claimed  to  be  a  new 
principle  in  readout  construction. 
Units  consist  solely  of  a  resistor 
matrix  and  neon  bulbs  utilizing  a 
p-c  plug-in  connector;  other  ter¬ 
mination  is  available  on  order. 
Circle  205  on  Reader  Service  Card. 


Com*  to  Monton  for  tk*  wid*tl  toUction  of  standard  Pu/se  Modufafors 
and  High-Voltage  Power  Supplies  covering  oH  useful  power  levels.  From 
kilowatts  to  tens  of  megawatts,  Manson  has  precision-engineered  de¬ 
signs  for  operation  and  test  of  magnetrons,  klystrons,  traveling  wave 
tubes,  backward  wav*  oscillators,  lighthouse  tubes,  pulse  transformers, 
waveguide  components  and  related  devices.  The  wide  range  of  standard 
models  is  readily  adaptable  to  meet  individual  specifications. 

HIGH  POWER  PULSE  MODULATORS: 

Hard-  and  soft-tub*  types  from  16  kw.  to  30  megawatts  peak  power 
output,  and  higher.  Average  output  powers  os  high  os  60  kilowatts. 
Typical  operating  features  include :  continuously  adjustable  voltage 
control;  discrete  or  variable  pulse  widths;  internally-  and  externally- 
controllobl*  repetition  frequencies;  auxiliary  synchronised  outputs;  pulse- 
.  shape  monitoring  circuits;  and  interlocking  and  overload  protection. 

HIGH  VOLTAGE  POWER  SUPPLIES: 

High-vohog*  DC  and  AC  types,  single-  or  multiple-output,  regulations 
and  stabilities  to  0.01%.  Standard  and  custom  designs  to  satisfy  your 
specific  tub*  testing  or  production  problems :  highly-regulated  supplies 
uniquely  suited  for  TWT  test  and  operation;  unregulated  high-power 
supplies  for  systems  testing ;  and  complete  power  sources  for  controlling 
all  aspects  of  tub*  production. 

/tvailalU  ptom  Aioak!  RASIC  1  AND  2  MEGAWATT  MODULATORS 


378  8AINFI81.D  AV8.  I  Pn3nSOI^  /  STAMFORD,  CONN. 


Manson  offers  to  engineers  and  technicians  a  rewarding  present  and  attractive  future  In  Connecticut. 


Pushbutton  Switches 
piano-type 

International  Electro  Ex¬ 
change,  2307  Foshay  Tower,  Min¬ 
neapolis  2,  Minn.  Piano-type  push¬ 
button  switches  manufactured  by 
Rudolf  Schadow  of  West  Ger¬ 
many  are  now  available.  With  any 
ganging  arrangement  desired, 
these  miniature  switches  are  avail¬ 
able  with  up  to  15  stations  per 
switch,  and  with  either  2,  4,  5  or 
6  sets  of  spdt  contacts  per  station. 
The  contacts,  which  are  easily  re¬ 
moved  for  cleaning  without  sever¬ 
ing  soldered  connections,  have 
(Continued  on  p  84) 


a  versatile  general  purpose  labora¬ 
tory  instrument  which  can  be  used 
with  any  signal  generator  or 
sweeping  oscillator.  Circle  204  on 
Reader  Service  Card. 
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Get  out  your  pencil  and  help  yourself  to 

electronics  READER  SERVICE 

it's  free— it's  easy— 
it's  for  your  convenience 

Use  these  handy  READER  SERVICE  CAROS  for  mora 
information  on; 


— 

FOR  SPECIFIC  ITEMS  IN 
MULTI  PRODUCT  ADVERTISEMENTS 

For  moro  information  on  specific  items 
in  multi-product  advertisements,  print  care¬ 
fully  on  the  Reader  Service  Cord  below  in 
Box  "A"  the  circle  number  of  the  adver¬ 
tisement  ond  the  specific  product(s)  on 
which  you  desire  more  information. 


ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  W^EEK 

1 —  Circle  the  number  on  the  postpaid  card  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver¬ 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


- HOW  TO  SUBSCRIBE - 

TO  electronics 

If  you  are  not  a  subscriber  and  you 
desire  to  receive  electronics  regu¬ 
larly,  fill  in  the  section  "FOR  SUB¬ 
SCRIPTIONS"  on  cord  below 

Send  no  money,  electronics  will  bill 
you  ot  the  oddress  indicated  on  the 
Reader  Service  Card. 


Additional  Postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 
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Want  to  find  out  how  to  help  in  your  community? 

Get  specific  information  by  writing: 

Better  Schools,  9  East  40th  Street,  New  York,  N.  Y. 


ELECTRONICS -Jonuory  30,  1959 


What  kind  of  seniors  will  you  hire  this  year  from  the  high  schools 
around  you?  Fast  learners,  steady  workers,  or...?  Good  schools 
are  vital.  And  good  schools  don't  just  happen.  If  your  company 
can  help  community  groups  to  get  better  schools  (population 
growth  alone  demands  an  extra  200,000  classrooms  and  165,000 
more  teachers  right  now),  the  schools  are  sure  to  help  your 
company.  Think  about  it,  won’t  you? 


WH  E 


U  NEED  T 


JUNIOR  ACCOUNTANT 


SECRETARY 


JUNIOR  DRAnSMAN 


ENGINEER 


SALES  REPRESENTATIVE 


CASHIER 


JUNIOR  BUYER 


MACHINIST 


ELECTRICIAN 


WILL  THEY  B 


EADY 


the  communications  en- 

‘  of  specUliKi  IKW- 

,»  provKli"* 

\f  moUi-chaimel  tckpho" 
television  links. 


WHITE  NOISE  TEST  SET 
OA  1249A 


Measures  baseband  intermodulation  and 
noise  in  multi-channel  link  equipment. 
Suitable  for  radio  or  coaxial  systems  op¬ 
erating  60,  1 20,  240,  600  or  960  channels. 
Measurement  by  noise-in-slot  technique 
simulates  busy  traffic  conditions. 


For  fast  and  accurate  linearity  «djust- 
ments  on  multi-channel  link  modulators 
and  demodulators.  Generator  sweeps 
±  20  me  on  i-f  center  frequencies  from  65 
to  75  me.  Oscilloscope  unit  displays  1st 
derivative— or  slope  of  response  against 
instantaneous  i-f. 


iVe  wilt  gladly  mail  you 
literature  giving  full  details 
of  Marconi  multi-channel 
link  test  equipment— please 
ask  for  leaflets  B144. 


Ill  CEDAR  LANE  •  ENGLEWOOD  •  NEW  JERSEY 

TELEPHONE  :  LOwell  7-0607 

Canada;  Canadian  Marconi  Co  •  Marconi  Building  •  2442Trenton  Ave  •  Montreal  16 
Marconi  Instruments  Ltd  •  St.  Albans  •  Herts  ■  England 


J  i; 

! 

;  □ 

1  * 

o 

1 

5  -  ^ 

1 

'Igl'i; 

maximum  ratings  of :  500  ma ;  500 
V  a-c  or  d-c;  50  w  load.  Contact 
pressure  is  100  grams.  Short  or 
long  levers  are  optional  with 
easily  exchangeable  buttons,  il¬ 
luminated  if  desired.  Circle  206 
on  Reader  Service  Card. 


Terminal  Boards 
miniaturized 


DeJur-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City  1,  N.  Y. 
This  new  series  MT  terminal 
board  is  available  with  four  or 
eight  turret  terminals  which  are 
molded  directly  into  the  body  ma¬ 
terial.  One-eighth  in.  diameter 
mounting  holes  can  be  supplied  on 
either  size.  Voltage  breakdown  at 
sea  level  is  2,500  v  rms.  The  stand¬ 
ard  molding  compound  is  mineral 
filled  Melamine  (MIL-M-14E,  type 
MME).  Circle  207  on  Reader  Serv¬ 
ice  Card. 


Coil  Winder 
multipurpose 

Electromatic  Equipment  Co.,  175 
Fifth  Ave.,  New  York  10,  N.  Y., 
has  available  a  new  multipurpose 
precision  coil  winding  machine, 
manufactured  by  Frieseke  & 
Hoepfner  GMBH  of  West  Ger¬ 
many.  The  FH88K56  employs  a 
stepless  wire-feed  control  to  han¬ 
dle  a  wide  range  of  wire  diam¬ 
eters — No.  52  to  No.  17  Awg,  in¬ 
stead  of  the  usual  assortment  of 
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CIRCLE  52  READERS  SERVICE  CARD 


CIRCLE  53  READERS  SERVICE  CARD->- 


■  1 
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If  9,  TYFt  Cf  uiirf  (1),  ImrmtIlcmKy 

uahj  (2).  Small  potitiva  octing  wHh  oloclrically 
Indapondofll  bimalal  ilrip  for  oporaNon  from 
-10*  to  300*F.  Ralad  al  approximatoly  3  ampi, 
daponding  on  appHeoHon.  HormaHcelly  Molad 
typ*  can  b«  'fornWtad  a*  doubla  Miarmoilat 
"alarm"  lypa.  Varlovt  lormlnali  and  movntingt. 
•ullatin  3000. 

3,  4,  TYfE  M*t  tand-ancloMd  (3),  fcarmadcoRy 
Mohd  (4).  Snap  acting  bimalal  diK  lypa  for 
appKanca  and  alactronic  applkalionc  from 
-20*  lo  300*F.  Ralad:  3  lo  10  ompi  al  113 
VAC  and  28  VAC/DC.  Avoilobla  with  a  varialy 
of  mounting  brockah,  lypa  of  larminah  and/or 
wira  laodi.  Bvllatin  6000. 

S,  6,  TYPf  MX  t  ramr-aaclarad  (S),  karmadcoffy 
•oofod  (A).  Snap  acting  minialura  unit*  to  opan 
on  lamparoluro  rha  for  mistila,  avionic,  aloe* 
Ironic  and  dmilar  utot.  Tamparalura  10*  lo 
260*F,  2*  to  6*F  diffaronliol.  Doponding  on 
duly  cycia,  raladi  1  lo  3  ompt,  113  VAC  and 
28  VAC/OC.  Alto  avoilobla  in  caromic  botat 
and  harmalically  taolad  HC-6/U  cant,  with 
voriout  mounting  brockalt.  BuUalin  6100. 

7,  8,  TYFi  S*tad(utfobla  (7),  aon  aJfuitoUi  (8). 
Fotiliva  acting  with  tinglo  tiud  or  noxxia  mourn¬ 
ing.  Oporolion  to  600*F.  Rolad  at  13  ompt  at 
113  VAC,  7  ompt  al  230  VAC.  Spoda,  tcraw 
or  formed  larminalt,  voriout  adjutling  tiomt, 
ate.  Rullatin  1000, 

9,  TYPE  SA*t  •JhMtmkU  (9),  or  ma-odjytlaU*. 

Snop  acting  with  alactricolly  indapandant  bi¬ 
malal.  Alto  tingla-pola,  doubla  throw.  Single 
tIud  or  noxxia  mounting.  Rated  at  1630  wollt 
at  113-230  VAC  only.  Spade  or  tcraw  term! 
nalt.  Rullatin  2000. 

10,  TYPE  SM*  t  monuof  ratal.  Electrically  tome 
at  Typo  SA  (above)  except  for  monuol  retot 
feature.  Rullatin  2000. 

11,  TYPE  I  od/urtoWe  (II)  or  xex  ad/wleAfa. 
For  utet  whara  hoot  generolad  by  pottage  of 
currant  through  bimolol  ttrip  it  detiroblo.  Vori- 
out  lerminolt,  tingle  ttud  or  noxxia  mounting. 
Operation  to  400*F.  Avarago  rating  3'^  ompt, 
115  VAC.  Rullatin  9000. 

12,  13,  14  TYPE  A*t  temi-aiKlatad  (12,  13). 
fwrmeticalfy  teofed  (14).  Intulaled,  electrically 
independent  bimetal  ditc  givat  fott  retponta 
and  quick,  tnap  action  control  for  appliance 
and  electronic  opplicaliont  from  -20*  lo  300*F. 
Lower  or  higher  lamperoluret  tpeciol.  Depend¬ 
ing  on  duly,  rated:  4  lo  13.3  omperet,  113  VAC 
and  28  VAC/OC.  Voriout  lerminolt  and  mount¬ 
ing  brockett  available.  Rullatin  3000. 

15,  TYPE  R*t  teofed odrwtiobfe  (IS),  teoled  eee- 
odfurtable.  Potitive  acting  for  operation  to 
600*F.  Roted  at  13  ompt  at  113  VAC,  4  ompt 
at  230  VAC.  Screw  lerminolt.  Rullatin  7000. 

16,  TYPE  W*  t  odfuttoble  (16),  or  eea-ad)iMraWe. 
Snap  action  bimetal  tirip  type  for  operation  lo 
300*F.  Depending  on  duty,  rated;  3  to  10 
ompt,  113  or  230  VAC.  Screw  or  noxxia  mount- 
ingt;  ipode  or  tcraw  lerminolt.  Rullatin  4000. 

17,  TYPE  Hf  odrutlaWe.  Potitive  acting  for  fry 
pant,  tkillelt,  tauce  pant,  etc.  Foil-tafe,  open 
in  low  to  30O*F  in  high.  Rated  at  1630  wollt 
at  113  VAC.  Rullatin  10,000. 

18,  TYPE  0*  automatic  (18),  or  maaoal  rocot. 
For  foundry  dryert  or  other  turfaca  and  worm 
air  applicotiont.  Snap  acting  diK  typo  for 
operation  to  3S0*F.  Open  or  encloiod.  Rated; 
23  to  40  ompt  at  120-240  VAC.  Screw  or 
tpode  terminolt.  Rullatin  8000. 

INuttrotiont,  for  general  information  only,  do 
not  necettorily  thow  tixe  comparitont.  Fully 
dimentioned  and  certdlad  printt  on  requett. 
Manufacturer  retervet  right  to  alter  tpocifica- 
tfont  without  notice. 

*Mir  b  MM  4N  D  Iv  ft  It  ttt  Hprtwi  ntl«t 
tliM  iMMitM  Nfirft  li  MMii  iHMf  m  iMM  Nr. 


STEVENS  manufacturing  company,  Inc, 
f.Q.  Box  1007,  Mansfield,  Ohio 


THERMOSTATS 


STEMCO  THERMOSTATS 

for  precise,  sensitive  temperature  control 


'/ 


gears  and  cams.  Through  the  use 
of  special-purpose  easily-affixed 
attachments,  a  single  machine  can 
be  used  for  a  large  variety  of  coils. 
Circle  208  on  Reader  Service  Card. 


Power  Supply 
transistorized 

Alto  Scientific  Co.,  855  Commer¬ 
cial  St.,  Palo  Alto,  Calif.  Model 
M102  transistorized  power  supply 
is  a  compact  instrument  with  an 
output  of  0.5  to  30  V,  continuously 
variable.  Its  output  current  is  0  to 
1  ampere  maximum.  Regulation 
from  0  to  1  ampere  is  0.6  percent 
or  50  mv,  whichever  is  greater; 
from  0  to  250  ma  it  is  0.4  percent 
or  30  mv,  whichever  is  greater. 
Circle  209  on  Reader  Service  Card. 


I NVEST  IN  a  “blue  chips"  career  with 
CBS-Hytron.  With  CBS-Hytron,  you  not 
only  join  a  well  established  company  . .-. 
you  will  also  be  joining  an  expanding, 
progressive  organization  that  recognizes 
individual  achievements  and  rewards  all  efforts. 


YOU  WILL  be  working  for  development  and 
laboratory  production  of  special  purpose 
tubes.  Your  experience  should  be  from 
3  to  5  years,  preferably  on  gas  type  tubes. 


IN  ADDITION,  you’ll  be  offered  an  attractive 
salary  —  a  complete  employee  benefit  program 
—  and  a  company  sponsored  educational  plan 
in  an  area  boasting  unsurpassed  educational 
facilities. 


^  S«nd  your  resume. 
Indicating  ulary 
datired,  to 
Mr.  Nicholas  Bradley, 
Placement 
Administrator. 
It  will  be  accorded 
absolute  confidence 
and  you  will  receive 
a  prompt  answer. 


ELECTRON  TUBES 


DANVERS  PLANT 

A  OiViiiow  o9 

Columbia  iroadcatting  Sytt9m,  Inc. 

100  Endicott  Street 
DANVERS,  MASSACHUSETTS 

Danvers  is  a  suburb  of  Boston 


Tantalum  Capacitors 
rectangular  case 

Sprague  Electric  Co.,  35  Marshall 
St.,  North  Adanis,  Mass.,  an¬ 
nounces  a  new  series  of  rectang¬ 
ular  case  tantahim  electrolytic 
capacitors  intended  for  applica¬ 
tions  which  require  large  amounts 
of  capacitance  at  low  voltage 
under  wide  temperature  extremes 
from  —55  C  to  -1-125  C,  as  well  as 
under  conditions  of  severe  vibra- 


SEMICONDUCTORS 
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for  all  the 

programming  features 
you  want , . . 

Patchcord  Systems  by 


In  data  processing  and 
telemetering  equipment,  analog 
computers  and  other  low  signal 
level  circuits,  A-MP  Patchcord 
Programming  Systems  and 
Panels  offer  the  precise  features 
you  need,  many  of  them 
exclusive.  Here  are  a  few: 


•  full  range  of  sizes  in  either  universal  or  shielded  types 

•  shielded  systems  feature  patchcords  constructed  of  coaxial  cable 
and  boards  of  unique  cellular  design  which  provide  complete 
isolation  for  all  signal  circuits  and  positive  groimding  for  all  shields 

•  patented  wiping  action  pre-cleans  all  contact  surfaces  whenever 
pre-programmed  removable  boards  are  placed  in  service 

•  frame  mechanism  assures  positive  contact  when  closed  yet  opens 
easily  for  quick  board  changes 

•  for  complete  data  on  patchcord  system  sizes,  patchcords,  and 
specifications  on  electrical  characteristics  (including  voltage  and 
current  ratings— leakage  resistance,  capacitance  and  inductance) 
send  for  AMP’s  all  new  Programming  Systems  Catalog. 


AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  anginaering  assistanca  ara  ayaHabla  through  subsidiary  companias  in:  Canada  •  England  •  Franca  •  Holland  •  Japan 

ELECTRONICS -Jonuory  30,  1959  circle  ss  readers  service  card  87 


Unlimited  Phasing  with  Extreme  Compactness 


tion  and  shock.  Type  200D  Tanta- 
pak  capacitors,  available  in  five 


Linearity  determined  dynamically  on  each 
unit  on  NEW  Gamewell  *LARTester 

(*Lli**orHy  —  Angla  —  Rasohition  —  Tap  locotion) 

This  apacial  GamewaU  Phaaing  CUmp  daaiicn  has  two  important 
extraa:  Extrema  compactneaa  and  High  Temperature  compatibility. 
Check  theae  faaturea  .  .  . 

•  Only  H'  depth  per  aection  •  Continuoua  aervice  up  to  l.M)C  avail¬ 
able  •  Stainlcoa  ateai  clampa  give  unlimited  phaainx  •  Larxe  number 
of  tape,  limited  only  by  phyaical  apacing  •  Excluaive  Gamewell  high 
unit  preaaure  contacta  give  permanent,  low  reaiatance  tap  connection, 
no  linearity  dietortion  •  Will  withatond  High  "G"  and  operation 
under  aevere  vibration  •  Three  atylea  of  mounting:  Servo,  Buohing 
and  3-hole  •  Available  in  ball  or  oleeve  bearinga,  ahafta  aa  specified 

•  Cornea  in  modela  RL-270A-1  I H*;  RL-270A-2  and  RL-270A-3. 
More  information,  pricea  and  delivery  available  from  Gamewell 

repreaentativea  or  write:  TMI  OAMIWILL  COMPANY,  Newton  Upper 
Falla  64.  Maaa. 


PflCISlON 

POTlNTIOmtURS 


RVG 
Precision 
Miniatures 
for  superior 
performance 


HVO-17XS  I  '/i«' 
Sisa-Cot. 

SPECIALI 

Send  for  New  GomeweH 
Catalog  on  complete  line. 


case  sizes,  are  provided  with  gtlass- 
to-metal  positive  solder  seal  term¬ 
inals  in  order  to  avoid  electrolyte 
leakage  problems.  Complete  tech¬ 
nical  information  is  given  in  en¬ 
gineering  bulletin  3705,  available 
on  letterhead  request. 
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Miniature  Capacitors 
aluminum  electrolytic 

P,  R.  Mallory  &  Co.  Inc.,  Indian¬ 
apolis  6,  Ind.,  has  developed  a  new 
line  of  aluminum  electrolytic  ca¬ 
pacitors,  especially  designed  for 
miniaturized  electronic  equipment. 
The  PET  series  uses  a  new  low- 
resistance  electrolyte  which  gives 
exceptionally  long  shelf  life  at 
temperatures  up  to  85  C.  Capaci¬ 
tance  variation  from  —30  deg  to 
+  85  deg  is  within  the  range  of 
—  15  percent  to  +10  percent.  Leak¬ 
age  current,  power  factor  and  im¬ 
pedance  are  very  low.  Sizes  of  the 
units  vary  from  i!  in.  by  S  in.  to 
S  in.  by  IJ  in.  Circle  210  on  Reader 
Service  Card. 


1104 


An  impedance-compensated 


coaxial-transmission-line 

hybrid  whose  balance  is  V  „  _  — 

inherenHy  independent  of  frequenc]^  ^ 

•  VSWR  at  parallel  input  is  under  1.2;  at  series  input,  under  1.5 

•  Residual  unbalance  (the  balance  with  equal  loads  on  the  outputs) 
is  in  excess  of  35  db  over  the  frequency  range. 

•  Typical  uses  include  measurement  of  impedances,  production  control 
of  impedances,  equal  division  of  power,  phase  comparison,  and 
balanced  mixing. 


Wriie  for 

complete  information 
on  AMCI  Transmission 
Line  Hybrids 


WALFORD 


'  l.niiil.icliiniij^  ( (inipjin 

799  ATLANTIC  AVI  BOSTON.  MASS 


Voltmeter  Circuitry 
plug-in  type 

Metronix,  Inc.,  Chesterland,  Ohio, 
has  developed  plug-in  electronic 
voltmeter  circuitry,  intended  for 
applications  where  metering  and 
range  switching  must  be  remote. 
Model  SPD-21  is  a  d-c  package  that 
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TRANSISTOR  EXPERTS 
are  betting  that 
this  is  the 

winning  combination  :’i 


I  I  if  II  I  Vy  I  \\J  come  through,  fulfilling  the 

extraordinary  promises  you've  heard  rumored  about  tlM  new 
solid-state  diffusion  devices. 

A 4  SPEED  —  80  milli-micro-second  rise  tinie  affords  the  fastest 
switching  yet  available  with  silicon. 

A  V  POWER  —  2  watts  dissipation  at  25*  C.  leaves  plenty  of  power  handling 
capability  at  higher  temperatures  too. 

A  4  RELIABILITY  —  Storage  at  300*  C.  for  350  hours  caused  no  serious 
changes,  assuring  a  large  safety  factor  at  operating  temperatures. 

Mesa  construction  provides  extraordinary  ruggedness  too. 

A  ♦AVAILABILITY -Thousands  of  the  2N696  and  2N697  transistors 
have  been  delivered  in  the  first  months  after  announcement. 

Stock  is  available  for  immediate  shipment. 

24  LOVfER  PRICES  —  Fairchild  is  gearing  for  quantity  sales 
and  bringing  prices  down  within  reach  of  more  users.  A  second 
large  plant  expansion  is  being  made  in  response  to  demand. 

Look  to  ttw  future 

Existence  of  Fairchild's  multiple-diffused  transistors  is  already  having 
a  profound  effect  on  the  breadboard  designs  of  today.  It  means 
competitive  improvements  in  the  quantity  production  of  tomorrow— 
both  in  the  race  for  military  superiori^  and  in  various  commercial 
bids  for  sales  leadership.  May  we  send  you  specifications? 


844  CHARLESTON  RD.  •  PALO  ALTO,  CALIF.  •  DA  6-6695 
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"THE  MOST"  featins 

The  most  shock  and  vibration  resistance — *  Patented  Float¬ 
ing  Body  Isolation  guarantees  vibra-shock  protection  and 
operation  ^  complete  separation  of  electrical  contact  body 
from  mechanical  elements. 

The  most  comprehensive  line — Single  units  have  34-41- 
50-75  contacts.  Modular  multiple  connectors  have  123-150^ 
225  contacts.  Other  configurations  upon  request. 

The  most  flexibility  in  body  molding  compounds— Connector 
bodies  can  be  supplied  in  asbestos-filled  melamine;  glass- 
filled  alkyd  and  diallyl  phthalates  in  various  compositions 
and  colors. 

The  most  methods  of  attaching  leads — wire  solder,  solderless 
or  turret-type  terminals. 

The  most  in  precision  screw  lock  connectors. 

The  most  in  quality  control — Inspection  and  testing  applied 
on  a  100%  basis.  Meet  or  surpass  all  applicable  MIL  speci¬ 
fications. 


rai  SERIt; 

HUM 

IBER  OF  1 

CONTACTS 

MI-BSL 

Mlnlatur,  Scraw  Lock 

34 

41 

i 

50  75 

MI-BMSL 

Miniature  Modular  Screw  Lock 

123 

150 

225  j 

SPECIFICATIONS 

wif*  siz«  . #20  AWG  wire 

Voltaga  braafcdown  betwaan  contacts  (with  con- 

nactor  angagad — saa  laval — normal  humidity) . 2800  V.  A.C.  RMS 

Currant  rating  . 7.5  amps. 

Hoods  and  brackats . aluminum  anodizad 


Also  availabla  in  Hoodlass  Knob  Typa 

U.S.  Pat.  Nos.  2,761,108:  2,845,603;  2,845,604 
and  additional  Patants  Panding. 

Your  specific  inquiry  will  receive  immediate  attention. 


U.  8.  COMPONENTS,  INC. 

Associated  with  U.S.  Tool  &  Mfg.  Co.,  Inc. 

454-462  East  148th  St.,  New  York  55,  N.  Y.  CYpress  2-6525 


may  be  used  with  other  com¬ 
ponents  to  measure  from  0  to 
1,000  V.  It  contains  complete  vtvm 
circuitry  but  does  not  include  the 
meter,  calibration  control,  zero 
adjust,  or  the  input  voltage  divider 
that  selects  the  voltage  range  de¬ 
sired.  Circle  211  on  Reader  Serv¬ 
ice  Card. 


Coil  Winder 
laboratory  model 

Universal  Mfg.  Co.,  Inc.,  1168 
Grove  St.,  Irvington,  N.  J.  Model 
L-7  laboratory  toroidal  coil  wind¬ 
ing  machine  measures  20  in.  by 
18i  in.  by  17  in.  high.  It  is 
equipped  with:  Variac  speed  con¬ 
trol  for  i  h-p  d-c  motor,  0-575  rpm; 
self-releasing  shuttle  to  magazine 
loading  lock;  wire  guiding  device 
for  uniform  wire  distribution  in 
magazine;  high-speed  geared  pre¬ 
determining  counter;  and  geared 
reset  counter  for  magazine  load¬ 
ing.  Circle  212  on  Reader  Service 
Card. 


Preformed  Epoxies 
extensive  line 

Mansol  Ceramics  Co.,  140  Little 
St.,  Belleville,  N.  J.,  offers  the 
electronic  component  and  as¬ 
sembly  manufacturer  what  is  be¬ 
lieved  to  be  the  most  extensive  line 
of  preformed  epoxies  available 
for  hermetic  sealing  and  bonding. 
They  are  available  in  two  basic 
materials.  Filmex,  series  800-D,  is 
in  sheet,  or  film  form,  and  is  die- 
cut  to  the  customer’s  require¬ 
ments.  Filmex  is  employed  for  ap¬ 
plications  requiring  a  thickness  of 
from  0.0015  in.  to  0.020  in. 
Pressex,  series  800-C,  are  forms 
made  from  pre-pressing  of  epoxies 
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MODERN  BUSINESS 


AND  MODERN  SCHOOLS 


ne^d_ej^h_oxher  more  than  ever  I 


This  has  been  a  great  year!  America  is  building  and 
replacing  and  thus  moving  faster  than  ever  before. 

Only  one  thing.  Will  the  labor  market  keep  pace? 
That’s  where  schools  are  important.  If  your 
company  isn’t  helping  community  groups  to  get  modem 
schools,  it’s  not  apt  to  get  the  skilled  people  it 
needs.  Self  interest,  civic  spirit,  or  both, 

you  should  make  schools  your  business,  too. 


Want  to  find  out  how  to  help  in  your  community? 

Get  specific  information  by  writing: 

Better  Schools,  9  East  40th  Street,  New  York,  N.  Y. 
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in  powder  form  into  the  required 
shapes.  Pressex  is  used  in  appli* 
cations  requiring  a  greater  thick¬ 
ness  than  0.020  in.  Circle  213  on 
Reader  Service  Card. 


Nk 

CAPACITORS 


_ _ 

Coaxial  Connector 
sub-microminiature 

Microdot,  Inc.,  220  Pasadena  Ave., 
South  Pasadena,  Calif.  The  new 
“sub  -  microminiature"  connector 
(at  bottom  in  photo)  is  l/26th  the 
overall  size  of  a  standard  BNC 
connector  with  l/50th  of  the 
weight.  It  has  recently  completed 
extensive  tests  for  vibration,  vswr, 
and  pull  out  and  insertion  ease. 
Samples  and  test  data  are  avail¬ 
able.  Circle  214  on  Reader  Service 
Card. 


"VITRAMON"  CAPACITORS 
OF  PROVEN  QUALITY 

are'  used  in 

THESE  MISSILES; 


piastK 

CAPACIT 


H-V  Capacitors 
glass  cased 

Electronic  Fabricators,  Inc.,  682 
Broadway,  New  York  12,  N.  Y. 
Type  AG  Glasscon  glass  cased 
high-voltage  capacitors  suitable 
for  h-v  d-c  or  1-v  a-c  are  an¬ 
nounced.  They  have  a  plastic  film 
dielectric,  glass  or  steatite  tube 
construction,  and  are  silicone  im¬ 
pregnated.  Units  are  available 
from  0.001  to  1  /tf  capacitance  for 
use  at  voltages  ranging  from  600  v 
to  60,000  v  d-c.  Circle  215  on 
Reader  Service  Card. 
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FREE  ANALYSIS 

OF  YOUR  SMALL  METAL  PARTS 
JOINING  PROBLEMS 


MAIL  THIS 
COUPON 
FOR  FREE 
ANALYSIS 

— without 
cost  or 
obligation. 


Miniature  Solenoid 
high-speed  response 

Telecomputing  Corp.,  915  North 
Citrus  Ave.,  Los  Angeles  38,  Calif. 
Ultra  high-speed  response  is  fea¬ 
tured  in  a  new  miniature  solenoid. 
Produced  for  maximum  weight  and 
space  savings  at  optimum  loads, 
the  model  R.  S.  5178  will  operate 
with  a  10-lb  load.  The  stroke  is 
0.015  in.,  with  the  start  of  the 
motion  occurring  at  a  maximum  of 
6  millisec  and  the  stroke  completed 
at  less  than  13  millisec  from  clos¬ 
ing  circuit.  Circle  216  on  Reader 
Service  Card. 


HERMETIC  SEAL  WELDED  WITHOUT  HEATIHG  COMPONENT! 


PROBLEM:  weld  transistor  cap  to  base,  make  a  hermetic  seal  without 
heating  temperature-critical  internal  parts.  SOLUTION:  A  Raytheon  Weld¬ 
ing  Analyst  recommended  a  DC  "stored  energy”  welding  system,  using  only 
6.6  kva  compared  to  the  75-100  kva  required  for  an  AC  welder  to  do  the 
same  job.  RESULT:  1500  perfectly  uniform  welds  per  hour;  no  damage 
from  heat. 

HOW  YOU  CAN  BENEFIT- 

If  you  have  a  small  metal  parts  joining  problem,  I  ■ 

see  your  Raytheon  Welding  Analyst.  He  will  be 
happy  to  help  you  find  a  solution-without  cost  or 

obligation.  Mail  the  coupon  below  for  full  details.  Exc*//«nc«  m  Electronic* 


H-V  Transformers 
1  kv  to  15  kv 

James  Vibrapowr  Co.,  4050  North 
Rockwell,  Chicago,  Ill.,  has  an¬ 
nounced  a  new  series  of  high  volt¬ 
age  transformers  for  custom 
installation  in  various  types  of  in¬ 
struments.  Voltages  available  are 
from  1  kv  to  15  kv  with  power 
ratings  from  10  w  to  250  w.  Circle 
217  on  Reader  Service  Card. 


□  Please  send  me  literature  on  Raytheon  Welding 
Systems. 

□  Please  have  a  Raytheon  Welding  Analyst  contact  ma. 

My  problam  is:  (describe  metals,  thicknesses,  type  of 
part,  etc.) 


Tiny  Resistor 
hermetically  sealed 

Dale  Products,  Inc.,  Box  136, 
Columbus,  Neb.  A  new  super¬ 
miniature  1/10  w  hermetically 
sealed  deposited  carbon  hlnk  re¬ 
sistor  housed  in  a  ceramic  shell 


COMPANY 
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MINIffniRE,  STANDARD  and  DODDLE  SIZES! 


has  been  announced.  It  measures 
7/64  by  1  in.  The  DCH-1/10  has  a 
resistance  range  from  100  ohms  to 
100  K  ohms  and  has  a  standard 
tolerance  of  ±  1  percent.  Oper¬ 
ating  temperature  range  is  —  55  C 
to  150  C.  Rated  at  1/10  w  up  to 
70  C,  it  derates  to  0  at  150  C, 
ambient  temperature.  Circle  218 
on  Reader  Service  Card. 


MINIATURE  RECORDERS 

Squor*  AAod*l  as,  in  fluth 
mount,  wolghf  16  lb*,  and  it 
S%*  tquaro  k  12%*  d««p. 
Slim  modoli  86  (portoblo)  ond 
87  (nuih)  toy*  half  Iho  width 
of  tfandord  rocofdort  .  .  . 
mootur*  3%*  X  7%”  X  8%* 
and  weigh  only  9  Ibt. 


Push-button  Switch 
reliable  performance 

American-Monarch  Corp.,  2801 
37th  Ave.,  Northeast,  Minneapolis 
18,  Minn.  Newly  designed  for  ap¬ 
plications  requiring  reliable  per¬ 
formance,  model  7711  push-button 
switch  has  a  mean  life  of  one  mil¬ 
lion  operations  per  station.  Each 
station  offers  up  to  four  type  A 
contacts  rated  at  100  ma  at  150  v 
d-c.  The  switch  may  be  ganged, 
inter-bussed,  cross-interlocked  .  .  . 
and  is  available  with  lockout  and 
automatic  release  solenoids.  Cir¬ 
cle  219  on  Reader  Service  Card. 


STANDARD  RECDRDERS 


Modal  81  (portabla)  and  82 
(fluth)  or#  alto  availabla  for 
wall  and  projoefion  mounting 
.  .  .  loka  up  to  3  channalt. 
Waigh  only  19  Ibt.  and  moat* 
vr#  7V4*  X  9'yi**  X  7%*. 


DDUBLE  SIZE  RECDRDERS 


AAodelt  83  (portabla)  and  84 
(fluth)  taka  up  to  6  channalt. 
Wall  and  projoction  mount* 
ing  availabla.  Chart  width 
i>  AAootura  12%*  x 

9'yit"  X  8%*  and  waigh 
only  26  Ibt. 


Made  under  licensing  agreements  with  one  of  Germany’s  leading  in¬ 
strument  manufacturers  .  .  .  combine  accuracy  with  ruggedness. 

Important  features:  Rectilinear  Recording  with  patented  linkage 
that  translates  angular  meter  motion  into  proportional  straight  line 
•  Ink  less  and  Ink  Recording  in  One  Unit  •  Three-Speed  Transmis¬ 
sion  plus  60:1  Speed  Change  from  hours  to  minutes;  provides  six 
interchangeable  speeds  in  all  •  1%  Accuracy  for  moving  coil  move¬ 
ment  •  Shock-proof  movement  .  .  .  splash  and  dustproof  steel  cases, 

AC,  DC,  power  and  combination  movements;  wide  choice  of  ranges 
end  chart  drives.  Write  for  full  information. 


Servo  Amplifier 
transistorized 

M.  Ten  Bosch  Inc.,  80  Wheeler 
Ave.,  Pleasantville,  N.  Y.  Model 
1800-3300  is  a  high  temperature, 
miniaturized,  hermetically  sealed, 
plug-in  transistor  servo  amplifier. 
It  is  primarily  intended  to  receive 
signals  from  a  synchro  control 
transformer  and  to  operate  a  size 
11,  400  cycle,  3.5  w  servo  motor 
(Kearfott  type  R119-5  or  equiva¬ 
lent).  Circle  220  on  Reader  Serv¬ 
ice  Card. 
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TheT 

takes 

lOOG's, 

exceeding 

MIL.R-19 


Test  Stations 
for  leak  detection 

Consolidated  Electrodynamics 
CORP.,  1775  Mt.  Read  Blvd.,  Roches¬ 
ter  3,  N.  Y.  Designed  to  be  used 
with  mass-spectrometer-type  leak 
detector,  the  PSM-102  (semiauto¬ 
matic)  and  PSM-202  (automatic) 
are  versatile  test  systems  for 
handling  the  three  most  common 
types  of  leak  detection  (hooding, 
probing,  and  inside-out).  Utilizing 
CEC’s  standard  building  block  ac¬ 
cessories,  the  basic  system  design 
is  completely  self-contained  and 
operates  independent  of  leak  de¬ 
tector  pumping  system.  Circle  221 
on  Reader  Service  Card. 


TheT 
takes 
500  cps 
at  30G’s, 
meeting 
NAS  710 
proc.lll 


TheT 
takes 
50G’s 
meeting 
MIL-R-19; 
exceeding 
NAS  710 
proc.  Ill 


TheT 
takes 
-550  to 
+I250C, 

with  1.2 
watts 
atAOoC 


name 


Matching  Network 
adjustable 

Alford  Mfg.  Co.,  299  Atlantic  Ave., 
Boston  10,  Mass.  The  Easymatch 
is  an  adjustable  matching  net¬ 
work,  for  vhf  and  uhf  frequencies, 
used  to  change  an  approximate 
match  into  an  accurate  match.  The 
input  impedance  varies  slowly  with 
frequency.  Nominal  impedance  is 
50  ohms.  Four  ranges  of  frequency 
are  available :  45-85  me ;  85-150  me, 
150-300  me  and  300-700  me.  Units 
in  each  range  will  match  any  1.1:1 
mismatch  regardless  of  phase. 
Circle  222  on  Reader  Service  Card. 


and  you’ll  find  the  Helipot  Series  T 
all-metal  single-turn  precision 
potentiometer  can  take  it! 

Name  your  linearity,  to  ±0.20%.. .your 
resistance,  from  650  to  100,000 
ohms.. .up  to  5  ganged  sections 
and  9  taps  per  section... servo  or 
bushing  mount,  with  bearings 
front  and  rear  for  perfect  alignment. 
Put  them  all  together,  in  the  T's 
new  cup-type  housing,  and  you'll 
have  the  best-value  miniature 


Helipot* 


Helipot  Division  of  / 
Beckman  Instruments,  Inc. 
Fullerton,  California 
Engineering  representatives 
in  28  cities 


Subtracter  Converter 
digital  unit 

Computer  Equipment  Corp.,  1931 
Pontius  Ave.,  Los  Angeles,  Calif., 
announces  a  new  digital  subtrac¬ 
ter  converter  unit.  Model  DS-12-A 
is  an  electronic  instrument  that 
compares  two  input  signals  which 


you  can  design  into  your  system! 
For  the  full  T-  Pot  Story,  whistle  for 
data  file  A- 12. 


potentiometers; dials; delay  lines; expanded  scate  meters; rotating  components :  breadboard  parts 
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missile  guidance  ehgiheers 


■  AIRBORNE  RADAR  ENGINEERS 


TELEMETERING  ENGINEERS 


SONAR  &  ANTI-SUBMARINE 
WARFARE  ENGINEERS 


marine  htdraulic  engineers 


ociftc 


consist  of  digital  pulses,  subtracts 
one  from  the  other  digitally,  and 
presents  an  analog  output  signal. 
The  output  signal  may  be  recorded 
directly,  or  used  to  control  auto¬ 
matic  equipment.  Circle  223  on 
Reader  Service  Card. 


send  for  this  [Ji 


EICO 
Electronics 
Catalog 


in  Southern  California 

There  are  important  positions  available  in  these 
small,  independent  engineering  groups  at  Bendix- 
Pacific  for  engineers  at  all  levels.  Bendix-Pacific 
is  particularly  interested  in  strong,  analytical 
engineers  who  have  the  calibre  and  capabilities 
to  advance  into  systems  engineering  programs. 

Please  write  W.  C.  Walker 
yaur  qualifications  or  fill  in 
the  coupon  and  mail  it  today. 


W.  C.  Walker,  Eaiinaarinf  Eaialaym’t  Mgr. 
Btflili-Pacific,  Btntfii  Ariation  Carp. 

ItMO  Sherman  Way,  Nartk  Hallywaed,  Calif. 

I  am  Interested  in  (check  one) 

□  Electrical  □  Mechanical  Enfinetring 

I  am  a  graduate  engineer  with _ 

..  ■  ■  degree. 

I  am  not  a  graduate  engineer  but  have 
years  experience. 
Name _ 


Miniature  Relay 
heavy-duty  socket 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  available  a 
miniature  sealed,  electromagnetic 
relay  specifically  designed  for 
such  industrial  applications  as 
machine  tool  controls,  welding 
controls,  instruments,  and  indus¬ 
trial  electronic  equipment.  Key 
feature  is  the  extremely  rugged 
new  14-terminal  header  with  keyed 
guide  post  which  is  mated  with 
a  heavy-duty,  mica-filled  phenolic 
socket.  This  new  industrial-type 
design  permits  wire  checking  and 
speedy  replacement  which  will 
greatly  reduce  maintenance  and 
downtime.  Circle  224  on  Reader 
Service  Card. 


Power  Supplies 
transistorized 

Armour  Electronics,  Inc.,  4201 
Redwood  Ave.,  Los  Angeles  66, 
Calif.,  has  available  the  new  T-200 
series  transistorized  power  sup¬ 
plies.  Eight  standard  models  pro¬ 
vide  output  ranges  suitable  for 
both  transistor  and  vacuum  tube 
circuitry.  The  supplies  provide  0.1 
percent  or  30  mv  line  or  load  regu¬ 
lation,  50  fiBec  recovery  time,  0.2 
percent  24  hour  stability  and  short 


you  save  50%  on  Top -Quality 

T«st  Instruments 
HI-FI  •  Ham  Gear 

KITS  AND  WIRID 

for  profoMional  and  homa  usa 
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mill  (ammeters 


NI-FI 

starea  and  menaaral 

tuners 

preamplifiers 
power  amplifiers 
Integrated  amplifiers 
speaker  systems 

HAM  BEAR 

cw  transmitter 
modulator-driver 
grid  dip  meter 

OVER  IVk  MILLION 
EICO  instruments  in 
use  throughout 
the  world. 


LIFETIME  service  and  calabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 
Send  now  for  FREE  catalog  £>1 
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CREATIVE 

ENGINEERING 


THE  NRG-200 
SERIES  OF 
LOW-INDUCTANCE 
THERMONUCLEAR 
ENERGY- STORAGE 
CAPACITORS 


circuit  proof  design.  Forced  air 
cooling  in  all  models  provides  ex¬ 
cellent  heat  dissipation.  Circle  225 
on  Reader  Service  Card. 


Transistors 
switching  type 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19, 
N.  Y.,  announces  a  series  of  pnp 
switching  transistors  which  incor¬ 
porate  maximum  reliability  and 
high-temperature  stability.  Desig¬ 
nated  types  2N404,  2N425,  2N426, 
2N427  and  2N428,  the  series  util¬ 
izes  a  hermetically  sealed  inverted 
base  TO-5  package  which  offers 
heat  dissipation  up  to  150  mw  at 
25  C.  Type  2N404  has  a  collector  to 
base  voltage  of  —25  v,  a  junction 
temperature  of  —65  to  4-85  C  with 
carefully  controlled  leakage  cur¬ 
rent.  The  other  four  types  have 
—30  V  collector  to  base  voltage, 
150  mw  power  dissipation,  and 
—65  to  +  85  junction  temperature. 
Circle  226  on  Reader  Service  Card. 


Silicon  Transistors 
high-power 

Westinghouse  Electric  Corp., 
P.  O.  Box  2099,  Pittsburgh  30,  Pa., 
announces  two  new  high-power 
silicon  transistors,  for  switching 
and  amplifier  applications.  Rated 
irt  2  and  5  amperes,  the  new  units 
(WX1015  and  WX1016)  each  have 
a  collector-to-emitter  voltage  range 
from  30  to  300  v  and  are  capable 
of  switching  power  up  to  1  kw. 
The  devices  are  of  npn  construc¬ 
tion.  The  high  voltage  and  current 
ratings  of  these  transistors,  to¬ 
gether  with  low  saturation  resist¬ 
ances  (maximum  0.7  and  0.5  ohm 
respectively,  for  the  2  and  5  am¬ 
pere  units)  enable  either  to  handle 
high  switching  power  with  min¬ 
imum  losses.  Circle  227  on  Reader 
Service  Card. 


NRG-200  SERIES  SPECIFICATIONS 


M«lf  Indurtance 
(MIrrobenrtea) 


Tobe  now  announces  the  availability  For  further  technical  information  or 
of  a  series  of  reliable,  low-cost  energy-  engineering  aid,  write  Tobe  Deutsch- 
storage  capacitors  for  thermonuclear  mann  Corporation,  Norwood,  Mass, 
equipment  and  similar  applications. 

The  NRG-200  series  capacitors  have 
a  minimum  life  expectancy  of  1000 
operations,  and  may  be  operated  at 
ambient  temperatures  up  to  40*C. 

Maximum  permissible  reversal  volt¬ 
age  is  90%.  They  can  be  discharged 
into  a  very  low-impedance  load  with 
complete  safety. 


Specify 
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Literature  of 
the  Week 


MATERIALS 


Hig:h-Purity  Tantalum.  National 
Research  Corp.,  70  Memorial 
Drive,  Cambridge,  Mass.  A  new 
4-page  technical  folder  describes 
the  application  of  NRC  high-purity 
tantalum  to  the  electronic,  nuclear, 
chemical  and  missile  industries. 
Circle  250  on  Reader  Service  Card. 


COMPONENTS 


New  e-x-p-o-n-d-eHf  production 
facilHIoa  now  ghro  you 
ACi  PRECISION  on  all  typo$  of 
screw  machine  centerless  ground 
ports  and  speclol  shapes... all 
colors  ...all  moterlals. 


Transistor  Sockets.  Elco  Corp., 
M  St.  below  Erie  Ave.,  Philadel¬ 
phia  24,  Pa.  Bulletin  12  contains 
an  illustrated  description  and 
specifications  for  the  series  3300- 
combination  transistor  sockets  for 
0.016  in.  and  0.030  in.  diameter 
pins.  Circle  251  on  Reader  Service 
Card. 


ACE  PLASTIC  COMPANY 

91-33  Van  Wyck  Expwy.,  Jamaica  35,  N.  Y.  JAmaica  3-5500 


Control  Cable.  Chester  Cable 
Corp.,  101  Oakland  Ave.,  Chester, 
N.  Y.,  recently  issued  a  six-page 
folder  on  plastic  insulated  and 
jacketed  control  cable  (rated  600 
v).  Circle  252  on  Reader  Service 
Card. 


Amphenol-Borg  Electronics  Corporation 


Special  Charts.  The  Bristol  Co., 
Waterbury  20,  Conn.  Bulletin  Y- 
1906  describes  charts  for  special 
requirements  (including  pre¬ 
printed  photo  charts  for  oscillo¬ 
graphic  recording).  Engineering 
information  and  chart  samples  are 
included.  Circle  253  on  Reader 
Service  Card. 


The  undersigned  acted  as  financial  con¬ 
sultants  in  connection  with  the  consolida¬ 
tion  of  Amphenol  Electronics  Corporation 
and  The  George  W.  Borg  Corporation. 


Capacitors.  Electronic  Fabri¬ 
cators,  Inc.,  682  Broadway,  New 
York  12,  N.  Y.,  has  published  a 
four-page  listing  giving  dimen¬ 
sions  and  prices  of  its  Polystyrene 
and  Mylar  tubular  and  rectangular 
capacitors  in  ±5  percent  capaci¬ 
tance  tolerances.  Circle  254  on 
Reader  Service  Card. 


Hornblower  &  Weeks 


Engineer’s  Handbook  Supple¬ 
ment.  CBS-Hytron,  Danvers,  Mass, 
(Continued  on  p  101) 
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These  tolerances  ore  from 
obsolufc  frequency  under 
any  combinotion  of  the 
conditions  within  operoting 
spccificotions.  For  specific 
operating  conditions  much 
closer  frequency  toleronces 
moy  be  mointomed/ 


TRANSISTORIZED 
TUNING  FORK 


A  40-page  supplement  to  the  Engi¬ 
neer’s  Handbook  offers  new  and 
revised  data  for  14  types  as  well 
as  8  pages  of  new  and  revised 
curve  sheets.  An  pp-to-date  table 
of  contents  lists  more  than  500 
types  now  included  in  the  hand¬ 
book.  Handbook  and  supplement 
are  available.  Circle  255  on  Reader 
Service  Card. 


FREQUENCY  STANDARDS 


TYPE  MAFC  —  Frequency  Standard 

•  Frequency  Range  Available:  360  cps  to  4  kc 

•  Tolerances  %  ±::  0.2,  0.05,  0.02,  0.01,  0.005*- 

•  Temperature  Ranges:  — 20  to  -1-7 1  *C 

—55  to  -I-IOO'C 
—55  to  -»-125*C 

•  Power  Supply  Voltage:  12  or  28  vdc  ±  15% 

•  Size:  lJi''xl  ji''x2J4’'  •  Weight:  8  oi. 


Precision  Film  Resistors.  Texas 
Instruments  Inc.,  P.O.  Box  312, 
Dallas,  Texas,  announces  avaiK 
ability  of  the  MIL-Bell  decade 
table  for  determining  standard 
resistance  values  of  precision  film 
resistors.  Circle  256  on  Reader 
Service  Card. 


TYPE  AFC  —  Frequency  Standard 

•  Frequency  Range  Available:  360  cps  to  4  kc 

•  Tolerances  %  ±:  0.2,  0.05,  0.02,  0.01,  0.005* 

•  Temperature  Ranges:  — 20to-f-71*C 

—55  to  -1-100‘C 
—55  to  -1-125*C 

•  Power  Supply  Voltage:  12  or  28  vdc  ±  15% 

•  Size:  2V4''x2J4''*3Ji"  •  Weight;  13  oz. 


EQUIPMENT 


TYPE  AAAFCD  —  Frequency  Standard 

•  Frequency:  60  cps 

•  Tolerances  %  ±:  0.2,  0.05,  0.02,  0.01,  0.005* 

•  Temperature  Range:  — 55  to -1-71 ’C 

•  Wave  Shape;  Sine  w/less  than  1%  harmonic 
distortion 

•  Power  Supply  Voltage:  10  to  14  vdc 

•  Size:  4H*''x43<*''x4K*''  •  Weight:  4  lbs. 


Multiple  Transformer  &  Bobbin 
Winder.  Geo  Stevens  Mfg.  Co., 
Inc.,  Pulaski  Rd.  at  Peterson,  Chi¬ 
cago  46,  Ill.  A  catalog  page  illus¬ 
trates  and  completely  describes  a 
heavy  duty  (4  to  23  Awg  wire) 
multiple  transformer  and  bobbin 
winder  which  form  winds  coils 
without  pounding.  Circle  257  on 
Reader  Service  Card. 


TYPE  MFB  —  Frequency  Divider 

•  Ratios  Available:  2:1,4:1,5:1,8:1,10:1,16:1 

•  Temperature  Ranges:  — 20  to  -+-71  *C 

—55  to  -hlOO’C 

•  Power  Supply  Voltage:  12  or  28  vdc  ±  15% 

•  Size:  lH”xlH”*2)4”  •  Weight:  6  oz. 


Tubeless  Counters.  Bedford 
Corp.,  Lake  Luzerne,  N.  Y.  Bulletin 
EC-201  describes  uses,  design 
characteristics,  maintenance  and 
operating  features  of  new  total¬ 
izing  and  predetermined  counters. 
Circle  258  oq  Reader  Service  Card. 


TYPE  MFS  —  Frequency  Standard  for 
Laboratory  or  Field 

Type  MFS  is  a  small,  lightweight  frequency 
sundard  that  can  replace  units  many  times 
its  size  without  sacrificing  fr^uency  stability. 
Internal  batteries  and  provisions  for  external 
power  supply  make  the  unit  ideal  for  either 
laboratory  or  field  applications. 

•  Frequency  Ranges  Available:  50  cps  to  4  kc 

•  Frequency  Stability:  2  parts  in  10"/per  month 

•  Temperature  Range:  — 20to-f-71'C 

•  Size:  3Ji"x5K4''x5K*"  *  Weight:  2  lbs. 


D-C  to  D-C  Converter.  La  Roe 
Instruments,  Inc.,  1709  B  East 
Montgomery  Ave.,  Rockville,  Md. 
Type  MA  28-2D  transistorized  d-c 
to  d-c  power  converter  is  illus- 
strated  and  described  in  recent  en¬ 
gineering  bulletins.  Circle  259  on 
Reader  Service  Card. 


TYPE  MLS -Laboratory - 
Frequency  Standard 

Type  MLS  is  an  extremely  l^h  stability  lab¬ 
oratory  frequency  standard.  Ine  clock  on  the 
panel  facilitates  easy  checking  of  stability. 

•  Frequency  Ranges  Available:  50  cps  to  4  kc 
( Multiple  Taps  Optional ) 

•  Frequency  Stability  Available:  5  parts  in  10’ 

•  Output:  10  watts  at  specified  frequency 

•  Input:  115  V,  50  cycles  to  400  cycles 

•  Size:  9"xl0"x7''  •  Weight:  15  lbs. 


FACILITIES 


Microwave  Standards  Measure¬ 
ment.  Hewlett-Packard  Co.,  275 
Page  Mill  Road,  Palo  Alto,  Calit. 
A  36-page  applichbion  note  des¬ 
cribes  the  latest  techniques  and 
instrumentation  for  making  var¬ 
ious  microwave  standards  meas¬ 
urements.  Circle  260  on  Reader 
Service  Card. 


A  wide  variety  of  units  are  designed  to  comply 
with  the  most  severe  military  specifications. 

Manufactured  by 

ACCURATE  INSTRUMENT  CO. 

2422  BRANARD  ST. 
HOUSTON  6,  TEXAS 
JA  3-2712 
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It’s  Hickory  Brand 
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Electronics  of 
Microwave  Tubes 


Academic  Press,  New  York,  1958, 
349  p,  $9.00. 


Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Nkkory,  Nartli  Ccrolln* 
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Write  for  complete  information  on 
the  fuU  Une  of  HICKORY  BRAND 
Electronic  Wires  and  Cables 

HICKORY  BRAND 

Electronic  Wires  and  Cables 


This  new  work  of  Prof.  Kleen  is  a 
translation  and  revision  of  his  two 
volume  “Einfuehrung  in  die  Mik- 
rowcllen-Elektronik”.  The  revisions 
and  inclusion  of  new'  material  make 
it  essentially  a  new-  and  independ¬ 
ent  book.  Of  greatest  interest  is  the 
first  half  of  the  work  where  the 
physical  and  mathematical  founda¬ 
tions  are  laid  for  the  interaction  be¬ 
tween  electron  streams  and  electro¬ 
magnetic  fields.  This  is  done  with 
mathematical  rigor  and  elegance. 

Current  Concepts— After  a  chap¬ 
ter  on  electron  motion  in  static 
electric  and  magnetic  fields  includ¬ 
ing  space  charge,  the  concept  of 
the  various  currents  is  developed, 
carefully  leading  to  the  Llewellyn- 
Peterson  equations.  I’he  exchange 
of  power  between  electron  streams 
and  stationary  and  progressive  fields 
is  also  treated.  This  chapter  is  fol¬ 
lowed  by  two  on  velocity  modula¬ 
tion  and  a  short  chapter  on  extrac¬ 
tion  of  power  from  a  beam  by  a 
stationarv  field.  ITie  use  of  the 
Llewellyn-Petcrscn  equation  for  ve¬ 
locity  modulation  analysis  is  par¬ 
ticularly  interesting. 

Traveling-wave  modulation, 
space-charge  waves  and  aossed-field 
interaction  are  the  subjects  of  three 
chapters.  The  analysis  of  electron 
streams  as  transmission  lines  is 
noteworthy. 

Microwave  Tubes— The  second 
half  of  the  book  has  two  sketchy 
chapters  on  classification  and  prac¬ 
tical  applications  of  microwave 
tubes,  \iuch  better  than  these  are 
the  subsequent  treatments  of  the 
tube  as  a  circuit  element  and  noise. 
The  last  three  chapters  are  devoted 
to  microwave  resonators,  delay  lines 
and  electron  beams  and  guns.  The 
chapter  on  delav  lines  treats  the 
helix,  the  Karp  circuit,  interdigital 
lines  and  magnetron  circuits.  TTie 
chapter  on  electron  beams  includes 
a  discussion  on  periodic  magnetic 
focusing. 

In  all,  the  reader  will  find  a  valu- 


Use  Hickory  Brand  for  balanced  intercom  systems, 
annunciators,  telephones,  control  circuits,  elec¬ 
tronic  computers  and  multiple  speaker  and  signal 
systems. 


•  LONG  SERVICE  LIFE 


•  EXCELLENT  MECHANICAL  CHARACTERISTICS 


•  EXCELLENT  ELECTRICAL  PROPERTIES 


Quality-engineered  Hickory  Brand  Electronic 
Wires  and  Cables  are  precision  manufactured  and 
insulated  and  sheathed  in  modem  plastics. 


able  compendium  of  information 
on  the  theoretical  foundations  of 
microwave  electronics.  —  Morris 
Eitknberg,  Polytechnic  Institute 
of  Brooklyn,  Brooklyn,  N,  Y. 

Principles  of 
Electrical  Measurements 

By  BUCKINGHAM  and  PRICE. 

Philosophical  Library,  New  York, 
1957,  600  p,  $15.00. 

This  volume  is  an  indispensable 
compendium  of  fundamentals  un¬ 
derlying  the  very  important  field  of 
electrical  measurements.  The  ma¬ 
jor  emphasis  is  on  principles  akin 
to  the  lower  range  of  the  frequency 
spectrum.  Both  students  of  electri¬ 
cal  engineering  and  professionals 
will  regard  this  text  as  a  veritable 
storehouse  of  useful  information. 

The  authors  deserse  high  praise 
for  their  effort  since  they  have  suc¬ 
ceeded  in  organizing  a  very  large 
mass  of  material  into  an  easily  ac¬ 
cessible  unity.  The  topics  arc  suc¬ 
cinctly  considered  with  stress  on 
principles,  classification  of  instru¬ 
ments,  dimensional  details,  deriva¬ 
tions  of  useful  equations  and  in¬ 
herent  limitations.  Errors  in 
measurements  are  clearly  discussed 
and  evaluated. 

The  authors  have  selected  their 
topics  rather  carefully  and  the  re¬ 
sult  is  quite  gratify  ing  even  though 
no  mention  is  made  of  electromag¬ 
netic  theory  and  circuit  theory, 
'fbe  book  is  recommended  as  a  val¬ 
uable  addition  to  the  library  of 
anyone  interested  in  electrical  meas¬ 
urements. —  Anthony  B.  Gior¬ 
dano,  Polytechnic  Institute  of 
Brooklyn,  Brooklyn,  N.  Y. 


THUMBNAIL  REVIEW 

1958  Registry  of  Radio  Systems  in  the 
'I'ransportatioii  Services.  Comnuini- 
cation  Engineering  Book  Co.,  Mon¬ 
terey,  Mass.,  1958,  84  p,  $4.00.  Pub¬ 
lished  by  the  authority  of  the  FCC, 
this  registry  gives  details  of  every 
mobile  radio  system  in  the  U.  S.  op¬ 
erated  by  railroads,  taxicabs,  auto 
sersices,  buses  and  trucks. 


in  test  equipment! 


The  famous  model  V-7  A  Vacuum- 
Tube-Voltmeter  Is  a  perfect 
example  of  the  high-quality 
instrumerrts  available  from  Heath 
at  the  price  you  twould  expect 

to  pay  I  Complete  _ _ 

only’  >2452 


Get  the  most  out  of  your  test  equipment  budget  by  utilizing  HEATHKIT 
instruments  in  your  iaboratory  or  on  your  production  line.  Get  high 
quaiity  equipment,  without  paying  the  usual  premium  price,  by  deaiing 
directly  with  the  manufacturer,  and  by  letting  engineers  or  technicians 
assemble  Heathkits  between  rush  periods.  Comprehensive  instructions 
insure  minimum  construction  time.  You’ll  get  more  equipment  for  the 
same  investment,  and  be  able  to  fill  your  needs  by  choosing  from  the 
more  than  100  different  electronic  kits  by  Heath.  These  are  the  most 
popular  "do-it-yourself"  kits  in  the  world,  so  why  not  investigate  their 
possibilities  in  your  particular  area  of  activity!  Write  for  the  free 
Heathkit  catalog  now! 


Contains  detailed  descriptions 
of  Heathkit  models  available, 
Including  VTVM's,  scopes, 
generators,  testers,  bridges, 
power  supplies,  etc. 


FREE  catalog 

Mall  coupon  below  for 
your  copy— Nowl 


HEATH  COMPANY 

A  SUB8IOIARV  OP  OAY8TROM.  INC, 
BENTON  HARBOR  14,  MICHIGAN 


Him* 
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ITT  Opens  Raleigh  Plant 

Raleigh,  N.  C.,  is  the  home  of  a  recently-dedicated  new  electronics  plant 
of  Kellogg  Switchboard  and  Supply  Co.,  Chicago,  communications  division 
of  International  Telephone  and  Telegraph  Corp. 

Fred  M.  Farwell,  executive  vice  president — ITT  U.  S.  Group,  who  spoke 
at  the  special  program,  said  the  plant  will  be  used  to  manufacture  fully- 
transistorized  carrier  systems  for  telephone  companies,  microwave  line-of- 
sight  equipment,  and  over-the-horizon  tv  and  telephone  transmission  sys¬ 
tems. 

The  plant,  Kellogg’s  fifth  manufacturing  facility  in  the  U.  S.,  has  30,000 
sq  ft  of  floor  space  and  is  located  on  a  25-acre  tract.  George  T.  Scharffen- 
berger,  Kellogg  president,  said  William  W.  Simonds,  an  employee  since 
1943,  would  manage  the  new  plant. 

Kellogg,  a  supplier  to  the  independent  telephone  industry  for  62  years, 
also  designs  and  manufactures  special  communications  systems  and  equip¬ 
ment,  and  is  engaged  in  work  on  the  Atlas  and  other  ballistic  missiles. 

Equipment  manufactured  at  Raleigh  will  include  two  new  carrier  sys¬ 
tems  developed  by  ITT  Laboratories.  A  carrier  for  rural  exchanges  makes 
private  service  possible  on  party  lines,  in  addition  to  increasing  eightfold 
the  capacity  of  existing  facilities. 

The  second  carrier  still  in  development  will  increase  twelvefold  the 
capacity  of  facilities  between  exchanges  in  metropolitan  and  large  subur¬ 
ban  areas  without  the  necessity  of  tearing  up  streets  to  lay  additional 
cable. 


NAB  Award 
To  Wilner 


John  T.  Wilner  of  Baltimore,  vice 
president  and  director  of  engineer¬ 
ing  for  radio  and  tv  stations  of  the 
Hearst  Corp.,  has  been  selected  for 
the  first  engineering  award  given 
by  the  National  Association  of 
Broadca.sters.  He  was  cited  for  his 
work  on  the  image  orthicon  saver, 
a  device  which  greatly  prolongs  the 
life  of  expensive  image  orthicon 
tubes  in  tv  cameras  and  prevents 
the  image  from  sticking  on  the 
tube. 


New  chief  engineer  at  Augat 
Brothers,  Inc.,  Attleboro,  Mass.,  is 
Neil  F.  Damon.  He  was  formerly 
chief  mechanical  component  design 
engineer  for  Raytheon  Manufactur¬ 
ing  Company’s  commercial  equip¬ 
ment  operations. 

Damon’s  technical  background 
includes  development  work  on  radar 
mechanisms,  preparation  of  com¬ 
ponent  purchase  specifications  and 
design  and  development  of  electro¬ 
mechanical  components,  which  in¬ 
cluded  close  association  with 
various  design  and  packaging  engi¬ 


The  award  will  be  presented 
March  18  during  a  broadcast  engi¬ 
neering  conference  in  Chicago. 


Control  Data 
Appoints  V-P 

Henry  S.  Forrest  has  been  pro¬ 
moted  to  the  position  of  vice  presi¬ 
dent  of  Control  Data  Corp.,  Min¬ 
neapolis,  Minn.,  computer  and 
instrument  firm.  He  has  held  the 
post  of  director  of  government 
service  engineering  and  manager 
of  the  company’s  eastern  office  at 
Washington,  D.  C.,  since  he  joined 
Control  Data  Corp.  in  1957. 


Elect  Edwards 
V-P  at  Maxson 

Albert  E.  Edwards  has  been 
elected  a  vice  president  of  The 
W.  L.  Maxson  Corp.,  New  York 
City.  Maxson  specializes  in  re¬ 
search,  development  and  manufac- 


PLANTS  AND  PEOPLE 


Damon  Joins 
Augat  Bros. 


104 


January  30,  1959- ELECTRONICS 


fj  NEW 


W  NEW 


the  pocket.  With  its  greater  speed-torque  range,  the 
new  No.  1  air  tool  line  does  hundreds  of  light-fa^itening 
jobs  faster. 

Noise  reduction  is  always  welcome.  Gardner-Denver’s 
muffled  exhaust  quiets  motor  whine .  . .  relieves  fatigue- 


Now,  more  than  ever  before,  you  have  to  be  cost- 
conscious.  That’s  why  Gardner-Denver  has  made  the 
new  No.  1  air  tool  motor — made  it  more  powerful,  yet 
more  efficient. 

Now,  more  than  ever  before,  time  saved  is  money  in 


2  NEW  DRILLS 

11  A- 1  Straight  Orlllt 

•  Drilli  hel«>  to 

•  Writ*  for  SulUlin  11A-1 

11G-1  Anglo  Drills 

•  Drills  holot  to 

•  Write  for  Bulletin  IIG-1 


12E-1  In-Line  Screw  Drivers 

•  Sets  machine  screw  sizes  from  0  to  6 

•  Write  for  Bulletin  I2E-1 


16E-1  In-Line  Nut  Setters 

•  Sets  machine  nut  sizes  from  0  to  6 

•  Write  for  Bulletin  I6E-1 


12G-1  Angle  Screw  Drivers 

•  Sets  sizes  6  and  8  machine  screws 

•  Write  for  Bulletin  12G-1 


16G-1  Angle  Nut  Setters 

•  Sets  sizes  8  and  10  machine  nuts 

•  Write  for  Bulletin  I6G-I 


Write  for  the  bulletins  mentioned  above  for  complete 
information  on  the  tools  of  your  choice.  Or  call  in  your 
Gardner-Denver  air  tool  specialist. 


Like  all  air  tools  in  Gardner-Denver’s  broad  line,  the 
new  No.  1  tool  line  is  available  with  dozens  of  inter¬ 
changeable  attachments  for  many  fastening  jobs. 


Gordnor-Dsnvor  Company,  Quincy,  Illinois 

In  Canada;  Gardnsr-Donvsr  Company  ICanadal,  Ltd.,  14  Curity  Avonua,  Toronto  16,  Ontario 
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Stability  ••  I 

lO  3IILIJOX 

w  I J'H  TRANSISTORIZED 
CKYSFAL  CO.NTKOL 


Bliley  Model 
CCO  7 


A  complete  packaged  assembly,  the 
new  Bliley  CCO-7  oscillator  is  first 
in  a  series  of  transistorized  plug-in 
units  for  precision  frequency  con¬ 
trol  and  reference. 

Outstanding  stability  of  4  x  10'. 
under  adverse  conditions,  is  as¬ 
sured  by  such  design  features  as 
glass  sealed  crystal  units,  print¬ 
ed  circuitry  and  built-in  temper¬ 
ature  control.  The  entire  unit 
is  hermetically  sealed. 

For  complete  details  request 
Bulletin  516. 


BLILEY  ELECTRIC  CO. 

UNION  STATION  BUILDING 

ERIE,  PENNSYLVANIA 
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sending  a  bill? 

It'll  get  there  quicker  if  you 
give  your  postal  delivery  zone 
number  with  your  address. 

The  Post  OflPice  has  divided 
106  cities  into  postal  delivery 
zones  to  speed  mail  delivery. 
Be  sure  to  include  zone  number 
when  writing  to  these  cities;  be 
sure  to  include  your  zone 
number  in  your  return  address 
—after  the  city,  before  the 
state. 


ture  of  precision  electronic  and 
electromechanical  equipment  for 
aircraft,  missile  and  ordnance  uses. 

Since  1945,  Edwards  was  vice 
president  for  manufacture  at  the 
Ford  Instrument  Co.  division  of  the 
Sperry  Rand  Corp.  in  Long  Island 
City,  N.  Y. 


Name  V-P  At 
Shure  Bros. 


Harold  J.  Adler  has  been  named 
vice  president  in  charge  of  opera¬ 
tions  at  Shure  Bros.,  Inc.,  Evanston, 
Ill.,  manufacturer  of  microphones 
and  electronic  components. 

For  17  years  he  was  chief  elec¬ 
trical  engineer  of  the  Sentinel 
Radio  Co.  and  for  five  years  he  was 
director  of  engineering  of  the  Halli- 
crafters  Co. 

Adler  also  was  vice  president  of 
Edwin  I.  Guthman  Co.  For  the 
last  three  years  he  has  been  a  pri¬ 
vate  consultant  to  industry  on  engi¬ 
neering,  manufacturing  and  sales. 


Plant  Briefs 

Permag  Corp.,  supplier  and  pre¬ 
cision  fabricator  of  permanent 
magnets,  has  moved  to  larger 
quarters  in  .Jamaica,  N.  Y. 

Radiatronics,  Inc.,  Van  Nuys, 
Calif.,  is  a  new  firm  engaged  in 
engineering  and  manufacturing  of 
radiation  and  electronics  equip¬ 
ment  for  radar,  communications. 
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telemetering  microwave  and  other 
electronics  applications. 

1^11  Sound  Systems,  Inc.,  Colum¬ 
bus,  Ohio,  has  become  a  full  divi¬ 
sion  of  the  newly  combined  com¬ 
panies  now  known  as  Thompson 
Ramo  Wooldridge,  Inc. 


News  of  Reps 

Cerruti-Hunter  Associates  are  ap¬ 
pointed  sales  reps  covering  north¬ 
ern  California  and  northern  Ne¬ 
vada  for  General  Ceramics  Corp. 
and  its  subsidiary.  Advanced  Vac¬ 
uum  Products. 

Millard  D.  Shriver,  former  vice 
president  of  Panellit,  Inc.,  Skokie, 
Ill.,  has  formed  Millard  D.  Shriver 
Co.,  Inc.,  in  Alhambra,  Calif,  as  a 
sales  and  engineering  firm  special¬ 
izing  in  instrumentation  and  con¬ 
trol  work.  Territory  served  is  the 
entire  state  of  California.  Panel- 
lit  products  being  handled  are  an¬ 
nunciators,  control  panels,  and  in¬ 
formation  .systems.  Other  firms’ 
lines  to  be  represented  will  be  an¬ 
nounced  later. 

Robert  W.  Marshall  of  Minneapo¬ 
lis,  Minn.,  is  the  new  sales  rep  in 
Eau  Claire  and  LaCrosse  counties, 
Wisconsin,  and  all  of  Minnesota 
for  Chicago  Telephone  Supply 
Corp.,  Elkhart,  Ind. 

Hoffman  Electronics  Corp.,  Los 
Angeles,  Calif.,  has  appointed 
three  additional  reps  to  handle  its 
electromechanical  products.  New 
reps  are: 

Anderson  Electronics  Co.,  Rose¬ 
ville,  Mich.,  covering  Michigan. 

Electro  -  .Mechanical  Instru¬ 
ments,  Inc.,  Pasadena,  Calif,,  cov¬ 
ering  San  Francisco  and  surround¬ 
ing  area. 

F.  F.  Sylvester  Associates, 
Springfield,  N.  J.,  covering  New 
Jersey  and  metropolitan  New 
York. 

Zak-Cowen  and  Associates,  Inc.,  of 
St.  Louis,  Mo.,  are  named  manu¬ 
facturer's  reps  for  Dage  Electric 
Co.,  Inc.,  coaxial  cable  connectors, 
in  Missouri,  Kansas,  Iowa  and 
southern  Illinois. 
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You'll  get  it  quicker  if  you  gave  your 
postal  delivery  zone  number  with 
your  address. 

The  Post  Office  has  divided  106  cities 
into  postal  delivery  zones  to  speed 
mail  delivery. 

Be  sure  to  include  zone  number  when 
writing  to  these  cities;  be  sure  to  in¬ 
clude  your  zone  number  in  your  re¬ 
turn  address — after  the  city,  before 
the  state. 
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work  in  the  fields  of  the  future  at  NAA 


COMMENT 


Interchanging  Ideas 

Recently  we  came  across  a 
concise  statement  in  a  McGraw- 
Hill  book  which  very  aptly  points 
a  way  for  management  and  pub¬ 
licity  to  work  together  to  mutual 
advantage  in  these  days  when 
scientific  and  research  develop¬ 
ments  are  snowballing  at  a  be¬ 
wildering  rate.  We  feel  that  this 
sentiment  could  bear  repeating. 

Would  you  care  to  comment  on 
it? 

The  paragraph  is  this: 

“Any  loss  caused  by  lifting  the 
veil  from  the  modern  American 
factory  and  revealing  details  of 
the  art  has  been  shown  to  be  mini¬ 
mal,  in  view  of  the  public  relations 
gains  that  come  with  a  reputation 
for  being  smart.  The  interchange 
of  ideas  through  technical  and 
trade  magazines  is  an  outstanding 
characteristic  of  our  present-day 
production  system.  Its  effect  in 
multiplying  production  is  no 
longer  debatable.  The  contribu¬ 
tion  of  the  publicity  man,  a  valued 
ally  of  the  industrial  editor  in  in¬ 
ducing  management  to  let  produc¬ 
tion  methods  be  disclosed,  is  sub¬ 
stantial.” 

We  saw  this  in  the  1953  McGraw- 
Hill  book  Publicity  for  Prentige  and 
Profit  by  Stephenson  and  Pratzner. 

Arthur  F.  .Toy 

Raytheon  Mfg.  Co. 

Waltham,  Mass. 

Wasn’t  it  Boss  Kettering  who 
remarked,  “when  you  lock  the  door 
to  the  research  lab,  you  lock  out 
more  than  you  lock  in”? 

We  can,  with  minimal  effort, 
write  reams  on  this  subject,  but 
since  the  interchange  of  ideas  is 
the  lifeblood  of  this  magazine,  it 
might  seem  a  highly  subjective 
outpouring.  Suffice  to  say  we  sub¬ 
scribe  heartily  to  the  idea  that  the 
greater  long-range  profit  for  each 
and  all  results  from  the  free  inter¬ 
change  of  ideas. 


ELECTRONIC 

COMMUNICATION 


Ju«t  Publi*h*<i — A  wt^alth  of  praotioal 
eloctronloH  liiforniation  for  all  major 
communloatlon  fleIdK.  S|>e<-ial  t;m- 
lihaalH  placed  on  F\!C  licenne  require- 
nientH.  Covera  Ruch  cHHentialR  an 
tulM>H,  power  HuppIleH,  ampllflerK, 
tranarnitterH,  and  reoelverH — InrIudInK 
appllcationH  to  radio,  loran,  radar,  etc. 
TranalatorH,  color  TV.  HinKle-Hideltand 
tranHnilHHion,  and  other  developmentH 
are  clearly  treated.  By  R.  L.  Shrader, 
Oakland  Jr.  Coll.  937  pages,  771  illut., 
$13.00 


ELECTRICAL  MEASUREMENT 
ANALYSIS 


Just  Published — Guide  to  analytical 
Kolution  of  electrical  meaHurement 
prolileinH.  Fully  treatn  methods,  con- 
ceptM,  and  techniqueH  of  anal.cids,  in- 
cludinft  theory  and  o|ieratlon  of  elec¬ 
tromechanical  InatrumentR.  Null  and 
deflection  methods  of  meaHurement; 
errorH;  compenKation  theorem;  Hquare- 
wave  response  of  Kalvanometers  from 
steady -state  and  transient  points  of 
view:  and  other  topic.s  are  covered. 
By  E.  Frank,  The  George  Washington 
Univ.  pages,  249  illus.,  98.79 


Work  on  America’s  most  ad¬ 
vanced  weapon  systems. 

At  North  American  Aviation, 
such  top-level  projects  as  the 
B-70and  F-108  weai>on  systems 
have  created  unique  careers 
with  a  tremendous  engineering 
potential. 

We  have  immediate  openings 
for  specialists  and  systems 
engineers  in  the  field  of  electro¬ 
magnetic  and  infrared  counter¬ 
measures.  Specialized  areas 
include  high  power  traveling 
wave  tube  analysis,  receiver 
techniques,  system  logic,  infra¬ 
red  systems  design,  and  an¬ 
tenna  and  radome  development. 
Experienced  engineers  are 
needed  to  establish  require¬ 
ments  for  countermeasures 
systems  and  to  evaluate  new 
components  and  techniques  and 
their  application  to  advanced 
systems. 

Minimum  requirements  are 
actual  experience  in  counter¬ 
measures  plus  B.S.  degree  in 
EE  or  Physics. 

For  more  information  please 
write  to:  Mr.  F.  B.  Stevenson, 
Engineering  Personnel.  North 
American  Aviation,  Inc.,  Los 
Angeles  45,  California. 


GUIDED  MISSILES 


Operation,  Design  and  Theory 

A  full,  authoritative  survey  of  auided 
missiles  and  their  coni|M>nents — how 
they  work,  what  goes  Into  them,  their 
theoretical  foundations,  how  they  are 
checked,  and  how  they  are  used.  (Jives 
you  a  luickaround  of  fundamentals  that 
aids  In  the  design  of  missile  compo¬ 
nents.  Offers  a  vast  storehtmse  of 
theory,  facts,  formulas — with  drawlnas, 
charts,  and  diagrams  Illustrating  every 
point.  Sponsored  by  the  Dept,  of  the 
Air  Force.  946  pp.,  over  900  illus.,  $8.00 


Just  Published 


Tot  quick  sniwert  to  en*ineefing 

sentitlt  —  everything  from  bstic  ptinciplM  to 
spjplicstions.  PreP“«l  *>7.  W 

Editor,  R.  H.  Perre,U.of  OUshoms.  680pp., 
490  iliiiA-  tftblcf* 


McGraw.HlII  Book  C*..  D«ft.  L-1'30 
327  W.  4Ut  St..  N.  Y.  3S.  N.  Y. 

H«^(l  luf*  <'h*^‘k*Nl  bi^hm'  f(»r  10  <UyN’  I'xaiiu 

nation  oo  mpptxTval.  in  10  1  uill  mult  for 

1  kivp,  plUM  fpw  fui  flfllwry 

Mul  rHum  unwwnttMl  pof^tpald.  iWt*  ptt> 

dt^llvery  coHtH  If  you  rnnit  witli  thih  ctHipoiv 
return  ptirllege. ) 

nHluMder  CI«etronlc  Communleatlon. 
n  Kmnk-  EI«o.  MMiuremant  Anal..  tH.?.*) 
n  IVpt.  Air  Korre  Guided  MImIIm. 

U  IVrry— Eniinaaiiaa  Manual,  IB.'iO 
(Print) 

Na4ue . 

Addrenii . 

(Mty  * .  %one. ...  Ktate . 

i’ompany  . 

IHMltinn . 

For  arleo  and  tormi  outtido  U.  S. 

writo  McGraw-Hill  lnt*l..  N.Y.C.  L-l-30 
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Biggest  and  Tallest 

In  your  story  on  the  use  of  com¬ 
puters  in  department  stores 
(“Stores  a  Ripe  Market?”  p  29, 
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Jan.  2)  I  think  you  did  a  trrave  in¬ 
justice  to  Detroit  by  describing 
Macy’s  in  New  York  as  the  world’s 
largest  department  store. 

Here  in  Detroit  we  recognize 
J.  L.  Hudson’s  as  being  the  largest 
department  store  in  the  world. 
Its  almost  2,000,000  sq  ft  of  floor 
space  moved  it  right  up  to  the  top 
many  years  ago.  And  in  1954,  the 
store  opened  the  largest  suburban 
shopping  center  in  the  world  in 
Northland. 

The  insular  nature  of  New  York¬ 
ers  has  obviously  had  its  effect  on 
your  normally  careful  and  ac¬ 
curate  reportage. 

H.  E.  OSTERREICHER 

Detroit 

Well,  despite  their  insularity 
our  editors  remain  both  careful 
and  reasonably  accurate.  Hud¬ 
son’s  25  stories  make  it  the  tallest 
department  store  in  the  world,  but 
Macy’s  still  has  more  floor  space. 
Macy’s  made  its  claim  when  it 
first  moved  to  its  present  location 
in  1902.  The  boast  was  succes¬ 
sively  challenged  by  Wanamaker’s 
Philadelphia,  Marshall  Field  Chi¬ 
cago,  and  Hudson’s;  but  additions 
to  Macy’s  in  1924,  1928  and  1931 
brought  total  floor  space  to  2,157,- 
.330  sq  ft — somewhat  more  than 
Hudson’s  1,960,000. 

Macy’s  and  Hudson’s,  inciden¬ 
tally,  have  the  largest  telephone 
switchboards  outside  of  the  tele¬ 
phone  company  and  the  Pentagon. 
Hudson’s  leads  in  trunklines  .5.53 
to  .536;  Macy’s  in  extensions,  2, .500 
to  1..341. 


Radar  on  Tv 

We  were  very  much  intere.sted 
in  your  article  “Tv  Radar  At¬ 
tracts  Buyers’’  (p  17,  Nov. 
28’58). 

We  wanted  to  let  you  know 
that  we  were  either  the  first  or 
.second  television  station  that 
was  licensed  by  the  Federal  Com¬ 
munications  Commission  for  this 
type  of  service,  and  our  equip¬ 
ment  has  been  in  use  for  quite 
some  time.  We  use  frequency  of 
3,000  me. 

Lindsey  G.  Riddle 
WDSU  Broadcasting  Corp. 
New  Orleans 


1 
I 

! 

SILVER  PAINT  I 

AND 

SILVER  PASTE 

Take  the  "bugs"  out  of  the  application  of  con¬ 
ductive  silver  coatings.  Use  Drokenfeld  silver 
point  and  silver  paste  tailored  to  meet  your 
needs.  We  formulate  special  compositions  for 
glass  and  ceramic  bodies  and  other  materials. 

Let  us  know  your  specific  requirements.  Sam¬ 
ples  will  be  supplied  to  fit  them.  Your  inquiry 
will  receive  prompt  attention. 

B.  F.  DRAKENFELD  &  CO.,  INC. 

Box  519,  Washington,  Pennsylvania 


row  PARTMU  IN  SOLVING  CONDUCTIVi  COATING  FiOUiMS 
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MX  a/irfSH  SUBMINIATURE  CONNECTORS 
Constant  50n  65n  70n  impedances 


TRANSRAOlO  LTD.  ISBa  Cromwell  Rd.  London  SW7  ENGUNO  taut.  f>im«  um. 


WE  ARE  SPECIALLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 
SPOT  DEUVERIES  FOR  U.t. 

BILLED  IN  DOLLARS- 
SEHLEMENT  BY  YOUR  CHECK 
CARLE  OR  AIRMAIL  TODAY 
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EMPLOYMENT  OPPORTUNITIES 


Modern  techniques  of  solid 
state  circuitry  and  feedback 
logic  are  revolutionizing  the 
measurement  and  control  of 
industrial  processes.  As  a  re¬ 
sult,  this  long-established 
medium-sized  instrumentation 
company  needs  several 
additional 


•A  PRIME 

% 

SYSTEMS  CONTRACTOR  WILL 


YOUR  PROFESSIONAL  GROWTH 


at  the  project 
and  rirruit  de!«i|(n 
level. 


The  wide  latitude  offered  by  Republic  Aviation’s  new  programs  will 
enhance  your  career  development . . . 

BECAUSE... you  will  be  working  on  electronics  systems  involved 
in  all  known  parameters  of  flight  — from  the  hypersonic  velocities  of 
ballistic  missiles  to  the  zero  speed  of  helicopters 

BECAUSE... you  will  broaden  your  disciplinary  background  by  see¬ 
ing  the  total  systems  picture  — from  design  to  hardware.  You  will  be 
able  to  communicate  directly  with  the  people  who  design  the  actual 
flight  vehicle  structures  and  related  subsystems 

BECAUSE... you  will  be  a  "ground  floor”  participant  in  Republic’s 
new  $35  million  R&D  program,  conceived  to  bring  about  revolutionary 
advances  in  aircraft,  missile  and  space  technology 


Pertinent  experience  may  include 
past  work  on:  Microvolt  d-c 
systems,  low-level  amplifiers,  pulse 
techniques,  feedback  techniques, 
instrument  servos,  magnetic  ampli¬ 
fiers,  industrial  controls,  radar, 
sonar  or  military  telemetering 
circuitry,  digital  devices  and 
computer  circuitry. 

Proven  ability  to  comprehend, 
design,  “de-bug”  and  test  complex 
electronic  systems  using  solid 
state  circuitry  is  required. 

We  offer  an  excellent  salary  and 
company  benefits  including  a 
profit-sharing  plan. 


Investigate  these  electronic  opportunities  with  Republic 


Inertial  OuManca 
Inartial  Navigation 
Digital  Computer  Development 
Radar  Design 

Microwave  Circuitry  A  Components 
Telemetry-SSB  Technique 
Information  Theory 
Countermeasures 
Radome  A  Antenna  Design 
Doppler  Radar  * 

Receiver  A  Transmitter  Design  • 
Airborne  Navigational  Systems  * 
Missile  Checkout  Systems  * 


S  Systems  Engineering 

•  Missile  Arming  A  Fusing 

•  Jamming  A  Anti-Jamming 

•  Infrared 

•  Ranging  Systems 

•  Radio  Altimeters 

>  Propagation  Studies 

Ground  Support  Equipment 
Airborne  Fire  Control 
System  A  Component  Packaging 
Automatic  Airborne  Flight  Controls 
Miniaturization-Transistorization 
Electronic  Display  A  Plotting  Boards 


Please  send  complete  resume  to 
T.  W.  McKinley 


FISCHER 

and 

PORTER 

COMPAINY 


Please  send  resume  in  complete  confidence  to: 

Mr.  George  R.  Hickman,  Engineering  Employment  Manager' 


Farmingdale,  Long  Island,  New  York 


County  Line  Road, 
Hatboro,  Suburban 
Philadelphia,  Pa. 
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Advances  on  the 

frontiers 

of  electronics 

At  IBM,  gifted  scientists  and  engineers  are  searching 
out  designs  for  new  and  highly  advanced  systems  of 
computer  logic.  In  this  effort,  recently  formulated  con¬ 
cepts  of  machine  theory  are  explored  and  applied  to 
developing  such  electronic  innovations  as... milli¬ 
microsecond  digital  computers ...  miniaturized  com¬ 
puters...  and  unusually  different  automatic  detection, 
diagnostic,  and  error-correction  methods.  This  is  only 
one  of  the  many  exciting  areas  for  creative  careers 
with  IBM  that  await  the  talented  scientific  investigator. 

A  career  with  IBM.  If  you  would  enjoy  solving  difficult 
problems  in  a  field  of  unlimited  potential,  investigate 
an  IBM  career.  A  recognized  leader  in  the  electronic 
systems  field,  IBM  offers  unusual  opportunities  for 
technical  achievement  and  professional  advancement. 
You  will  find  stability,  liberal  company  benefits, 
company-paid  relocation  expenses,  advancement  on 
merit-and  a  unique  record  of  growth.  Salaries  are  com¬ 
mensurate  with  your  abilities  and  experience. 


,  1 


Assignments  open  in  these 
development  areas: 

Cryogenics 

Digital  computer  design  and  programming 
Guidance  and  detection  systems  analysis 
Low  temperature  physics 
Magnetic  devices 

Optical  systems  for  data  presentation 
Solid-state  physics 

Qualifications:  B.S.,  M.S.,  or  Ph.D. 

Degree  in  Electrical  Engineering,  Physics. 
Mathematics,  or  related  disciplines. 
Industrial  experience  is  desirable. 

M 


Write,  outlining  qualifications 
and  experience,  to: 

Mr.  D.  H.  Hammers,  Dept  554A 
Military  Products  Division 
IBM  Corporation 
Kingston,  N.  Y. 


IBM 

MILITARY  PRODUCTS 


I 


I 


EMPLOYMENT  OPPORTUNITIES 


in 


H  pionrcr  and  one  of  ihr  Iradinit  produrer»  of  rli^tronic 
fliRhl  HimulaUtrii,  im  inrrraMinR  ilit  enRint-rriiR  artivily  lu 
iiirlude  ^oIuiik*  rnRinrvrinR  proRraniH  in  the  fiell4^  of 
iinaloR  and  diRilal  romputrr  IrrhniqueM,  telrmetry,  tran- 
oinlor  appliralionN  and  liichl /opiiral  Hrannrrtt.  It  iit  al»o 
rapidly  rxpandinit  ito  rrorarrh  and  development  opera- 
lionw  in  the  fieldw  of  ionoitpherir  propaRatioii  &  I  I1F 
roniniunirationN. 

OhullenRiiiit  and  diveritified  asKiRnmentit  in  produet  de- 
f>i|(n  and  rei>earrh  and  development  are  offered  by  this 
ronstantly  RriminR  orRanization  to  the  rareer-minded 
eiiRineer  or  Heientint  who  witiheH  to  eombine  stability  with 
the  latitude  nerenoary  for  rapid  profeii>f«ional  and  finun- 
eial  Rrowth. 

Immediate  openinRx  exist  for  qualified,  professional  per¬ 
sonnel  whose  areas  of  experienee  eoineide  with  the  fol¬ 
low  inR  requirements: 


DESIGN  AND 

DEVELOPMENT  PROGRAMS 

CIRCl'IT  dksu;n 

(AI.I.  LEVELS) 

BSEE,  for  trontiOor  circuitry,  ap¬ 
plication,  analog  and  digital  cotn- 
putor  tochniquoi,  DC  amplifwrs, 
•imulation,  tolomotry  and  dotign 
of  tyttomi  and  components. 

BS  in  Physics,  plus  experience  in 
one  or  rrtore  of  the  following;  op¬ 
tics,  hydraulic  instrumentation,  hu¬ 
man  engineering,  numerical  analy¬ 
sis,  computer  techniques. 

AERODYNAMICIST 

BS  in  Aero  E,  plus  3  years'  ex¬ 
perience  in  aerodynamics,  prefer¬ 
ably  in  airplane  stability  control, 
power  plants,  oerformance  or 
simulation. 

TECHNICAL  WRITERS 

BS  in  EE  or  Phyticty  or  oquivo* 
lonty  plus  2  yoors'  experionce  in 
the  preparation  of  operational 
and  maintenance,  manuals  and  en¬ 
gineering  reports  concerning  elec- 
tronic  systems  and  components. 


RESEARCH  AND 
DEVELOPMENT  PROGRAMS 

IONOSPHERE 

PHYSICIST 

BS  degree  plus  3  to  5  years'  ex¬ 
perience  in  the  study  of  iono¬ 
spheric  phenomena.  Familiar  with 
present  state-of-the-art  of  upper 
atmosphere  and  have  an  uncler- 
standing  of  present  proorams  us¬ 
ing  rockets  ond  satellites  for 
studies  in  E  &  F  regions  and  be¬ 
yond.  Will  work  with  rodiation 
problems  sponning  VLF  to  VHF 
region  of  spectrum  with  emphasis 
on  HF  backscatter  techniques  and 
their  applications  to  communico- 
tions.  Will  design  and  conduct 
field  experiments. 

GLOBAL  COMMINICA- 
TIONS  SPECIALISTS 

BS  degree  plus  5  to  10  years'  ex¬ 
perience  embracing  theoretical  as 
well  as  practical  knowledge  of 
communications  systems  design 
involving  F-loyer  ionospheric 
propagotion  techniques.  Working 
knowledge  of  modern  high-power 
HF  transmitters  and  HF  receiving 
Systems. 

ELECTRONIC 

PHYSICIST 

BS  degree  with  3  to  5  years'  ex¬ 
perience  in  diffusion  pump  high- 
vacuum  techniques  and  have  an 
understanding  of  classicol  gas  dis¬ 
charge  physical  phenomena.  Will 
conduct  laboratory  investigations 
of  simulated  upper  atmosphere 
ionization  experiments. 


EXCELLENT  SALARIES 

eommeniurmlr  trith  edui-atitm  enif  experience 

MODERN  COMPANY  BENEFITS 

inriudinf  educational  atnittance  plan 

RELOCATION  ASSISTANCE 
IDEAL  LIVING  CONDITIONS 

in  »uhurhan  VaMhington,  f>.  C. 

EXPENSE-PAID  INTERVIEWS  WITH  SELECTED  APPLICANTS 

Send  Heaume  Slating  Education  A  Exf>erience  to: 

Mr.  R.  J.  REID.  Trrhniral  Emplovmenl  ManaRcr 

E3R.CO  PI_.-A.NT 

Nuclear  Products  —  Erco 

DIVISION  OF  a<;f  indlstries  incorporated 

RIVERDALE,  MARYLAND  WARFIELD  7-4444 


FOR 

ADDITIONAL 

INFORMATION 

About  Classified  Advertising 

C^ontaci 

DL 

Office  fjearell  you. 

ATLANTA,  3 

1301  Rhodes-Haverty  Bldg. 

JAckson  3-6951 

M.  H.  MILLER 

BOSTON,  16 

350  Park  Square 

HUbbard  2-7160 

D.  J.  CASSIDY 

CHICAGO,  11 

520  No.  Michigan  Ave. 

MOhawk  4-5800 

W.  J.  HIGGENS 
D  C.  JACKMAN 

CLEVELAND,  13 

1164  Illuminating  Bldg. 

superior  1  -7000 

W.  B.  SULLIVAN 

DALLAS,  1 

1712  Commerce  St., 

Vaughn  Bldg. 

Riverside  7-5117 

GORDON  JONES 
F.  E.  HOLLAND 

DETROIT,  26 

856  Penobscot  Bldg. 

WOodward  2-1793 

D.  M.  WATSON 

LOS  ANGELES,  17 
1125  W.  6  St. 

HUntley  2-5450 

R.  l.  YOCOM 

NEW  YORK,  63 
500  Fifth  Ave. 

Oxford  5-5959 

D.  T.  COSTER 
R.  P.  LAWLESS 

PHILADELPHIA,  3 

Six  Penn  Center  Plozo 

tOcusf  8-4330 

T.  W.  MtCLURE 
H.  W.  BOZARTH 

ST.  LOUIS.  8 

3615  Olive  St. 

JEfferson  5-4867 

SAN  FRANCISCO,  4 
68  Post  St. 

DOuglas  2-460'' 

R.  C.  ALCORN 
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EMPLOYMENT  OPPORTUNITIES 


FIELD 

ENGINEERS 

{BS  Degree  or  Equivalent) 

for 

SYLVAN  I A 
ELECTRONIC 
SYSTEMS 

Here  are  exceptional  ground  floor 
opportunities  for  Field  Engineers 
to  start  with  a  NEW  organisation 
that  is  being  huilt  up  to  service  the 
customers  of  the  Electronic  Sys¬ 
tems  Division. 

Assignments  are  varied  and  in¬ 
clude:  equipment  installation,  engi¬ 
neering  tests  of  electronic  systems, 
field  training  of  military  personnel 
and  engineering  assistance  to  mili¬ 
tary  commanders.  Will  work  with 
Sylvania-designed  and  built  com¬ 
munications,  computer  radar  and 
ECM  equipment. 

Applicants  should  have  BS  degree 
or  equivalent  plus  2  or  more  years 
military  electronic  experience. 
Must  be  self-reliant,  have  good 
public  relations  presence  and  diplo¬ 
matic  abilities,  and  be  able  to  work 
independently  in  the  field.  These 
rewarding  positions  offer  stability 
and  premium  pay  with  all  business 
ex|>enses  paid  by  Sylvania. 

Pleas*  Send  Resume  to:  R.  T.  Sperry 

All  inquiries  will  be  answered 
within  2  w'eeks. 

SYLVANIA  ELECTRONIC  SYSTEMS 


V'  SYLVANIA 

SYLVANIA  eueCTRIC  PRODUCTS  INC. 

100  First  Avenue 
Waltham  54,  Massachusetts 


Engineers  who  join  our  staff  are  given  the  Degree  of 
Responsibility  that  every  idea-sparking  engineer  wants,  but 
so  few  receive.  Our  men  follow  through  on  their  ideas— from 
first  inspiration  through  final  field  test  evaluation.  This  ma¬ 
ture  approach  results  in  sound  designs  that  have  helped 
Motorola  attain  world-recognized  leadership  in  military  and 
industrial  electronics.  At  Motorola,  you  will  be  granted  au¬ 
thority  commensurate  with  your  responsibilities.  Yoiur  work¬ 
ing  environment  will  provide  the  best  opportunity  for  your 
growth;  Arizona’s  sunny  climate  the  best  opportunity  for 
healthy,  pleasant  living.  Write  today  to  Mr.  Kel  Rowan, 
Dept.  A2 


RATES  . 

"Employment  Opportunities" 

Displayed — The  advertising  inch  is  t2S.67 
per  inch  ior  all  advertising  appearing  on 
other  than  a  contract  basis.  Contract  rates 
quoted  on  request. 

An  advertising  inch  is  measured  ver¬ 
tically  on  a  column — 3  columns — 30  inches 
to  a  e?ag*. 

Sublect  to  Agency  Commission, 
t/ndisplayed — $2.40  per  line,  minimum  3 
lines.  To  figure  advance  poyment  count 
S  average  words  as  a  line. 

Discount  of  10%  U  full  payment  is  mad* 
in  advance  ior  4  consecutive  insertions. 
Not  sublect  to  Agency  Commission. 

Send  NEW  ADS  to  ELECTRONICS.  Class. 
Adv.  Div..  P.  O.  Box  12.  New  York  3$, 
N.  Y. 


P  ^ 


Wmmtmm  Mllltmry  Umotronlom  Omntmr/  1201  E.  McDowell  Rd.  Phoenix.  Ariseno 


OPPORTUNITIES 


Elecwenk  Engineers,  Mechsnicsl  Engineers,  Physkisl*- SYSTEM  ANALYSIS,  DESIGN 
AND  TEST-Rsdar  •  Missile  Guidance  •  Navigation  •  Combat  Surveillance  • 
Communications  •  Field  Engineering  •  Data  Processing  artd  Display —  CIRCUIT 
DESIGN,  DEVELOPMENT  AND  PACKAGING -Microwave  •  Pulse  and  Video  • 
Antenna  •  Transistor  •  R-F  tnd  l-F  •  Servos  •  Digital  ai>d  Aitalog 
TECHNICAL  WRITERS  AND  ILLUSTRATORS,  QUALITY  CONTROL  ENGINEERS,  RELI¬ 
ABILITY  ENGINEERS 

Meterela  alt*  oHors  eppertunities  st  Rlvertid*,  CallFernla  and  Chicage,  lllineis 
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EMPLOYMENT  OPPORTUNITIES 


lann 


ENGINEERS  1*1 1 

PHYSICISTS 

MATHEMATICIANS 


Opportunity  offered  for  electronic  research,  development  and 
design  in  wide  range  of  projects.  Challenging  problems  in  re¬ 
search  call  for  creative  engineers  with  initiative  and  imagination. 
Qualified  individuals  are  given  full  responsibility  on  a  task. 

Advantages  include: 

%  Work  with  top  flight  men  in  electronic  field 

•  Salary  commensurate  with  ability  and  experience 

•  Liberal  company  benefits 

•  Study  at  the  nearby  Pennsylvania  State  University 

•  Congenial  small-town  atmosphere 

•  Excellent  outdoor  recreation 

Investigate  by  writing  directly  to:  Personnel  Officer 

HALLER,  RAYMOND,  and  BROWN,  Inc. 

Science  Park,  State  College,  Pa. 

A  Division  of  The  Singer  Manufacturing  Company 


EliGTRONlC 


Research  &  Development 

Move  ahead  with  a  young, 
rapidly  expanding  organiza-> 
tion  in  Hieksville,  LI,  N.  Y. 

PROJia  ENGINEERS 
SENIOR  ENGINEERS 
ENGINEERS 

B.S.  in  E.E.  or  Physics 

We  need  at  once  for  lifetime  coreers^oddi- 
tionol  trained  personnel,  at  ail  levels,  ex> 
perienced  in  circuitry  and  equipment  design 
or  applicoble  exp  to  work  on  UHF  &  VHP 
systems,  wide  band  knowledae  desirable;  for 
chollenging  assignments  on  electronic  counter* 
measure  systems  for  military  application  ond 
electronic  instruments  for  civilian  use. 

Salaries  commensurate  with  ability. 

Excellent  benefits  including  Profit 
Sharing  Retirement  Trust  Plan. 


Ufil 


Call  for  interview 
J.  V.  Hicks 
OVerbrook  1-7100 

or  send  resume 
in  confidence  to 


INSTRUMENTS  FOR 
INDUSTRY.  INC. 

101  New  South  Rd.  Hieksville,  LI,  N.  Y. 


ARE  YOU  GETTING  YOUR  FAIR  SHARE 
OF  CANADA’S  BOOM  IN  ELECTRONICS? 

There's  a  good  market  ior  you  north  of  the  U.  S.  border.  To  find  it  and  develop 
it.  you  need  Canadian  speciaiists  who  have  grown  up  with  Canadian  electronics. 

.  .  .  And  that's  our  cue.  Whatever  type  oi  product  you  have  or  type  of  repre¬ 
sentation  you  want,  we  know  we  can  more  than  meet  your  needs.  We've  been 
in  the  business  ior  years.  Get  in  touch  with  us  right  away  and  we  wiil  tell  you 
more. 

TAYLOR-LESLIE  MINING  &  ENGINEERING  CORPORATION 


TELEPHONE: 
EMpir.  6-2559 


LIMITED 

ESTABLISHED  1940 


DISENCHANTED 

ENGINEERS 

If  .voiir  present  employer  has  tailed  to 
iitlllEe  your  full  potential,  wh.v  not  per¬ 
mit  UK  tu  explore  the  parameter,  for 
your  personal  qualifleatlon.  with  the 
many  dynamir  younc  eompante.  in 
aviation,  elertronlrs.  mla.lles  and  rock¬ 
et*.  We  now  have  in  excess  of  4.000 
openlna*  In  the  SS.OOO  to  S40.000 
hrneket.  nil  of  which  are  fee  paid.  Why 
wnItT  Head  re.ume  In  dnpllrate  at  onre 
to: — 

FIDELITY  PERSONNEL 
1218  Che.tnul  Slreot.  Philadelphia  7,  Po. 


WANTED:  TRANSLATORS 

(RiififiUn  to  English). 

RpecUliMts  In  elortnmlCN  wbfi  can  trannlate  KuahUii 
tei'liiiiral  material  on  full  oi  paii  tliiit*  baMU. 
Appllcanu  bhotiid  ha«f>  fleKrees  In  phyKicn  or  eltH'- 
tronIf'M  and  thorough  farntUarity  nith 
t<>rniinoloi(y  liivohcfi.  Wrlt«‘  to:  The  I'Mitor; 

CONSULTANTS  BUREAU,  INC. 

227  W.  17  St.  Naw  York  11,  N.  Y. 


P.  O.  BOX  312,  TERMINAL  "A" 
TORONTO,  CANADA 


ELECTRONIC  and 
ACOUSTICAL 

ENGINEERS  WANTED 

By  Electro-Voice,  Inc. 

For  research,  development  and  design. 
Excellent  opportunity  ior  advancement 
and  interesting  work  in  rapidly  expand¬ 
ing  company.  Write:  Vice  President  for 
Engineering.  Electro-Voice,  Inc.,  Buch- 
anon.  Michigan 


POSITION  WANTED 

Wanted — Concern  needing  top-quality  engi¬ 
neering — BME  and  BEE  degree. — 10  years 
experience  in  industrial,  military,  and  mis¬ 
sile  fields — prefer  Mid-West  location.  PW- 
9626,  Electronic.  Class.  Adv.  Div.,  P.O. 
Box  12,  N.  Y.  36.  N.  Y. 


Professional 

Services 


MEASUREMENTS 

Research  &  Manufacturing  Engineers 

Harry  W.  Houck 
Specialist  in  the  Dealgn  aod 
DerelopiiiMt  of  Electronic  Test  Instruments 
lioonton.  New  Jersey 


TELECHROME  MFC.  CORP. 

Electronic  Design  Specialists 

f’OIiOH  TELKVISION  EXHTIPMENT 
Pl)1n,  Spot  Scanners,  Color  Ssntheslzers.  Keyers. 
Monitors.  OHCilloscopea  and  Related  Apparatus 
Telemetering  for  Guided  Missiles. 

J,  B.  Poptln-riumisn.  Prss.  A  Dir.  ol  Eng. 

2S  Ksnlck  Dr.  Amltyvllle.  L.  I.,  N.  T. 


YARDNEY  LABORATORIES,  Inc. 

♦‘PfoHCffs  in  CimpaH  Power**  • 
Electro-Chemical  Generators  of  Energy 
**trum  miUiwatti  to  meffawatt$’** 


40- 4H  Leonard  Street 
New  Yiirk  13.  N.  Y. 


worth  6-3100 
*T.M. 
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ccAss,MED  Searchlight  Section 

BUSINESS  OPPORTUNITIES 


ADVERTISING 

EQUIPMENT  -  USED  or  RESALE 


DISPLAYED  RATE  UNDISPLAYED  RATE 

'»  S24.75  per  inch  for  advertising  appearing  $2.40  a  line,  minimum  3  lines.  To  figure  advance  poyment  count  9 
AW  AnucDT'ici2r»“IV’.'i?J.*  Controct  rotes  quoted  on  request.  average  words  as  a  line. 

AN  advertising  inch  is  m«osur*d  %  inch  vertically  on  ono  colunm^  kju^BCDc  ^  it  jjtet  it  i 

3  columns — 30  inches to  o  page.  NUMBERS  count  ot  one  line  oddltlonal  In  unolsptayed  crate 

EQUIPMENT  WANTED  or  FOR  SALE  ADVERTISEMENTS  acceptable  only  DISCOUNT  of  10%  if  full  payment  is  made  in  advance  for  four  con. 
In  Displayed  Style.  secutive  insertions  of  undisployed  ads  (not  including  proposals.) 

The  eublisher  cannot  aeooet  advertislnt  In  tho  Sserchlieht  Section,  which  lists  the  namee  at  the  nanofaeturere 
of  reelsters.  eapaclters,  rheostats,  and  potentiometers  er  ether  names  deslened  te  descrihe  such  prodacts. 

Send  NEW  ADS  or  inquiries  to  Classified  Adv.  Div.  of  Blo<tronic$  P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


PURCHASING  AGENTS 

ENOINEERS-EXPERIMENTERS-OESIONERS 

Please  look  in  your  back  Enffineerln?  le- 
sues  of  Electronics  for  our  ads  that  have 
not  been  chang^cd  for  years. 


^^AsW^in^use  MOtOfS 

1/40  HP  . 

(removed  from  businees  mechineelw"*'' 

_ $3.00  oach  in  lote  of  10. 

WESTON  self  generating  cell 

_  list  price  $22.00  our  pric*. .  .$4.50 

HAYDON  DC  Motor,  port  of  a 

$60.00  timing  unit. .  .$9.50 

meter  elone  coots  32.00  _ 

TRANSFORMER  II0/220/V  to  32/ 16V, 

60  Ampt.,  2  KVA,  Shipment  Wt  92  lbs...  .$30«> 
Protect  yeur  Test  Equiement _ 

SOW  Isolation  Transformer . /S2  ®® 

We  are  the  oldent  and  one  of  the 
200  Micro  Nwlteh  DIntributors. 
Tremendoui  itoch  for  immediate  delivery. 

We  are  distributars  tor 

Pctieti&BzamfuldM. 

We  have  practically  all  types  of  Relays 
in  large  quantities,  ready  to  deliver. 
—No  waiting. 

INCLUDE 
POSTAGE 
64  J  Dey  St. 
New  York  7 
N.  Y. 


mittinf.  and  Indattrlal  Tyees.  New,  Itt  enallty. 
pnarantacd.  Top  name  brands  only.  Government 
sarelat  and  ctmmerelal  teet,  Inb.  and  oommunica- 
tions  eenlement  In  stoeh.  Sell  na  year  excees  tahee 
and  enalement.  Unated.  clean  tabes  of  all  typee 
wantpd.  Sand  spteMc  dttalle  In  first  Inttsr.  Wmp 
far  “Grtaa  fihept*'  attal^  29S. 

BARRY  ELECTRONICS  CORP. 

612  Broadway  WA  5-7000  Ntw  York  12.  N.  Y. 


RADIO  RESEARCH 
INSTRUMENT  CO. 


550 

FIFTH  AVE. 
NEW  YORK 
JUDSON 
5-4691 


SCR  584-$KYSWEER  ANTENNA  PEDESTAL 

Full  sslmuth  and  ederstion  nweeps.  360  decree 
ssimuUi.  305  decree  elevstloo.  Arcurscy  ^  one 
mill  or  bMter  In  angle.  6  ft.  dish,  fully  deitc  MIT. 
KsdlMlon  Lsh  iterlea  Vol.  I  pc  tM  snd  309.  Vol. 
36.  PC  333.  For  full  trsoklnc  rettponae.  Includes 
pedeetsl  driees  .wlHyna.  etc.  Kxcellent  used  condi¬ 
tion.  First  time  theae  pedeatsU  bnve  been  svsll- 
able  for  puit^sae.  rontrol  conaolea  slao  in  stock. 


AN/AI^IO  RF  HEAD  F-3S/APN.19  FILTER  CAVITY 

‘P*®'  Tun«M»l«  roO-lSOOiw.  l.ltdb  max.  loss 

microse^  rorr  ..u  me  IF  5.5  me  bsnuwitn*  t  aea  ^e  aow  rpMi  stvoii*  i^nsi  Vonv  a^7  ssms^k 
.30  tubra  3xtsle  plus  2J42  niesnrtron.  6373  r*.  Full  *'  “  '•™- 

deac.  MIT.  lied.  lab.  srrlM  Val.  1  pa  618-665.  SPERRY  POWER  KLYSTRONS 

AN/APS-41A  RF  HEAD  cuva«.\mpliner  Multiplier  ».0-10..3KM('.  Amp. 

4J52  Maanetron,  KHIkw  x  bend -complete  RF  ^•fre.i.  multiplier:  output  power  1.5  to  6 

riuiublng.  beacon  referenoe  carlty  6AK5  IF  Strip.  »»•»*  «  '*0""  «»  m.-lOO  me:  drive  freq.  4500  to 
receiver  New  with  ml!  tubea  $.335  990.  New  in  oiiglnsi  aesled  esrtona.  (lusrv 

RT3t/AP6-S  lOCM  RADAR.'  500  wstta.  t'omplete  snfeed.  Itegulsr  price  $935  es.  <)ur  pHce  $415  es. 

B  bsnd  KF  pseksge.  Uchthouae  2('40  xmtr.  3l'4.3  CAAF  11 A  Kretiuency  multiplier.  Output  rsnet 

rrvr,  TR,  52911  pulser.  niinlstiire  6AK.5  IF  »trlp.  IM  4MO-467B  me.  ^  to  1  wstt  on  6th 

PreaA.  13*'  dis..  34"  Ig.  All  brand  new  tubea  $375  hnrmonic.  Input  range  773-778  me.  For  direct 

X  BAND  KLYSTRON  MOUNT  eryxsl  control  of  mlcrowsve  frequenoles.  New  in 

PRD  type  for  2K25  with  rerlable  eiteouetor.  Com- 

pletely  Shielded.  l"x',"  output.  Hrend  new  645.00  •***’”  f**™  »4»» 

FOR  SALE:  IN  STOCK-COMPLETE  RADAR  SYSTEMS 

SCR-584  trailer  8k>’aweep  sntenns  system.  |  AN/MPN-1A  (IM.'A)  Ground  Control  Ap- 


wstta  St  9000  to  10. .500  mc;  drive  freq.  4500  to 
5350  me.  New  in  oiiglnsi  aesled  esrtona.  Gusr- 
snfeed.  Itegulsr  price  $925  es.  Our  price  $415  es. 
C 1 1 A  Kreiiuency  multiplier.  Output  rsnge 
9mv*l  IM  4540-467B  me.  ^  to  I  wstt  on  6th 
hsrmonic.  Input  rsnge  773-778  me.  For  direct 
eryatsl  control  of  mlcrowsve  frequenohs.  New  in 
originsl  aesled  esrtona.  Gusranteed.  Hegulsr  pries 
$1500  es.  Our  ^es  $495  es. 


S^R.^BA  ft.  trailer  8k>’aweep  sntenns  system, 
sww  90W  ppj  indiostor  ^  RHI  10  cm.  High 
power  for  sirwsy  c<mtrol  mliwile-astellite  trseking. 
radio  satnmomy  U  A  D.  As  new  t'omplete. 

SCR  7S4  Complete  10  cm.  Sky  Sweep  System. 

AM/AP^10  ('omplete  sirhorns  Ilsdsr  Mfg.  by 
#%ra/Ar>-iv  j,,  Msenetron 

for  Nsvigstion.  Mspplng.  Westher.  Collisloo  AvtHd- 
snee.  Liks  New 


Your  Inquiries  to 

Advertisers  Will 

Have  Special  Value  .  .  . 

—far  yau — th#  odvortiMr— and  th# 
publiehar,  if  yau  manfian  fhle  publi¬ 
cation.  Adverfitert  valua  highly  thie 
avidenco  of  the  publication  you  read. 
Soliefied  advertisers  anabl#  the  pub¬ 
lisher  to  securo  more  advartisors  and 
— moro  advertisors  mean  more  infor¬ 
mation  on  more  products  or  batter 
earvice — more  value — to  YOU. 


proach  Rader,  30  ft  trailer  with 
3csn  prrcisioa  and  lOon  Rmrch  Radari  ae  used 
by  CAA.  Full  dree.  Vol.  11  31  IT  Rad  Lab  Hrrlta 
Sec.  8.13. 

WEATHER  RADAR  kw.  10  cm.  Compact  wt. 
nEHincK  aMwnH  routln*  ycir  PPI 

4,  20,  80  mile  ranxm.  Ideal  for  weather  toreraetlng. 
Lab.  Brand  new.  FCC  epprored  69.50. 


U.  S.  Army  Tolo- 
phonof  EE-B  fully  r*- 
condltioned.  Suitablo 
for  intorcommunko- 
tion  botwoon  2  or 
moro  points.  $39.00 
for  2  tolophonos,  in¬ 
cluding  100  ft.  of 
wire  and  battorioe. 
Additional  wire  1  < 
par  ft.  or  $29.00  per 
mil#.  Write  for  fro#  list  on  tolophonoe. 
All  shipmonts  F.O.B.  Simpson,  Pa. 

TELEPHONE  ENGINEERING  CO. 

Dopt.  E-2V  Simps  oil.  Pa. 


L 


SEARCHLIGHT  Equipment  Spotting  Service 

This  service  is  aimed  at  helping  you,  the  reader  of  "SEARCHLIGHT",  to  locate  Surplus  new  and  used  electronic 
equipment  and  components  not  currently  advertised.  (This  service  is  for  USER-BUYERS  only).  No  charge  or  obli¬ 
gation. 

How  to  use:  Check  the  dealer  ods  to  see  if  what  you  wont  is  currently  advertised.  If  not,  send  us  the  specifi¬ 
cations  of  the  equipment  and/or  components  wanted  on  the  coupon  below,  or  on  your  own  compony  letterhead 
to:  SEARCHLIGHT  EQUIPMENT  SPOHING  SERVICE 

c/o  ELECTRONICS— Classified  Advertising  P.O.  Box  12,  New  York  36,  N.  Y. 

Your  requirements  will  be  brought  promptly  to  the  attention  of  the  equipment  dealers  advertising  in  this  section. 
You  will  receive  replies  directly  from  them.—  NO  —  _ 

SEARCHLIGHT  EQUIPMENT  SPOHING  SERVICE,  c/a  Eloctronke,  330  W.  42nd  $t..  Now  York  36,  N.  Y. 

Pleaee  help  us  to  locate  the  following  used  equipment: 


.TITLE . COMPANY. 

CITY .  ZONE . 


.STATE . 1/30/99 
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*<>hmite  Mfff.,  C'o. 


*lVrklnM  Enirin^rtni:  Corp.  ••• 

Phliro  ('onM»r«tlon  . 

Potter  A  Brumfield,  Inc . 


*  Radio  Corporation  of  America. 
*Kaytheon  Mf|(.  Co . 
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. . .  .4th  Cover 
. 36.  63 


ThU  Ind.x  I.  publlihMl  ai  a  tanica.  E»arv  ear.  is  takan 
to  maka  It  accurata.  but  ELECTRONICS  assumas  na 
rasponsibilitias  for  arrort  or  omitsiont. 


INDEX  TO  ADVERTISERS 


i  p  ti  I 

4  %moV9 

•  ’  milliohmmeter  ^  j] 

a  good  way 
to  measure 
0.00003  ohm 


The  Keithley  502  Milliohmmeter  offers 
speed,  ease,  and  accuracy  in  the  measure¬ 
ment  of  low  resistances.  Typical  uses  are 
corrosion  tests,  checking  resistivity  of 
metals,  semi-conductors,  printed  circuits, 
switch  and  relay  contacts. 

Battery  operation,  a  ruggedized  meter,  and 
protective  cover  make  the  502  ideal  for 
held  tests  of  squibs,  carbon  bridges  and 
other  explosive  devices.  Features  include: 


•  13  ovarUppIni  rang**  from  0.001  ohm  to 
1000  ohms  full  scale. 

•  accuracy  within  3%  of  full  scale;  a  four- 
terminal  measuring  system  eiiminates  errors 
due  to  clip  and  lead  resistance. 

•  2  microwatts  maximum  dissipation  across 
sample. 

•  no  calibration  or  zero  adjustments. 

•  instantaneous  indication  of  resistance 
without  zero  drift  or  errors  due  to  thermal 
EMF’s. 

•  llghtwolght  and  portable.  Furnished  with 
protective  cover  and  set  of  four  test  leads. 

Details  about  the  Model  502  Milliohmmeter 
are  available  in  Keithley  Engineering  Notes, 
Vol.  6  No.  3.  Write  for  your  copy  today. 
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an  engineering  formula  made  famous  by 

DAVEN  PRECISION  ROTARY  STEP-TYPE  SWITCHES 


constructed  to  withstand  continuous  use 
over  long  periods  of  time  under  severest 
operating  conditions. 


Solutions  to  practically  all  rotary  switch 
requirements  .  .  .  your  requirements  .  .  . 
can  be  found  within  the  thousands  of 
combinations  of  poles,  positions  and  decks 
available  in  Daven’s  complete  line.  When 
you  specify  a  Daven  rotary  switch,  you 
are  specifying  the  finest. 


ONLY  DAVEN  OFFERS  THESE  FEATl’RES: 


•  Patented  knee-action  rotor — assures  low 
and  uniform  contact  resistance  and  pro¬ 
vides  tamper-proof,  trouble-free  operation 
over  the  life  of  the  switch. 


•  Roller-type  detent  gives  positive  index¬ 
ing  action. 

•  As  many  as  eiqht  poles  available  on 
each  deck  —  important  where  minimum 
space  is  a  factor. 

Write  for  complete  data,  catalog  and 
engineering  information. 


Today,  more  than  ever, 
the  DAVEN  (B) 
stands  for  dependability t 


Livingston,  New  Jersey 


This  has  been  established  as  an  engineer¬ 
ing  principle:  for  dependable,  fool-pi'oof 
switching  in  complex  control  equipment 
and  instruments,  more  and  more  engineers 
are  specifying  Daven  Precision  Rotary 
Step-Type  Switches. 


Daven  switches,  with  their  knee-action 
rotor  and  precious  metal  contacts,  are 


o  Ont-pioco  combination  contact  and  tor- 

rot-typo  loldtr  IH9 — solid-silver  alloy  con¬ 
tacts,  gold  plated  to  resist  corrosion. 
Turret  design  provides  excellent  electrical 
and  mechanical  connections. 
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RCA’s  comprehensive  line  of  TRANSISTORS  offers  you  reliability, 
electrical  uniformity,  top  performance,  and  mass-production  availability! 
They  are  produced  and  controlled  to  meet  the  most  critical 
performance  requirements.  Whatever  your  needs  in  transistors— /rom 
special  one-of-a-kind  projects  to  production-run  apparatus . . .  from 
dc  to  VHF— contact  your  RCA  Field  Representative  or  your  local 
Authorized  RCA  Distributor  for  a  discussion  of  the  RCA  TRANSISTORS 
best  suited  to  your  own  designs.  For  technical  data  on  specific  types, 
write  to  RCA  Commercial  Engineering,  Section  A-19-NN-5,  Somerville.  N..I. 


RADIO  CORPORATION  OF  AMERICA 

Semiconductor  A  Materials  Division 
Somerville,  N.  J. 
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EAST]  744  Brood  Stroot 

Nowark  7,  New  Jersey 
HUmbotdt  5-3900 
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Detroit  7,  Michigon 
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CENTRAL;  Suite  1154 

Merchondise  Mort  Ploio 
Chicoge  54,  Illinois 
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WEST;  6355  E.  Washington  Blvd. 
Los  Angeles  22,  Colif. 
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Doyton,  Ohio 
BAIdwin  6-2366 
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District  7-1260 

AVAILABLE.  TOO,  AT  YOUR  LOCAL 
AUTHORIZED  RCA  DISTRIBUTOR 


